AD-A161  093  AN  INVESTIGATION  OF  THE  DECISION  VARIABLES  THAT  AFFECT  1/1 
SPACE  WEAPON  SVSTE  CU)  AIR  FORCE  INST  OF  TECH 
URIGHT-PATTERSON  AFB  OH  SCHOOL  OF  SVST  P  V  BORISH 
UNCLASSIFIED  SEP  85  AFIT/G5M/LSV/85S-4  F/G  15/5  NL 


AFIT/GSM/L6Y/83 


AN  INVESTIGATION  OF  THE  DECISION  VARIABLES 
THAT  AFFECT  SPACE  WEAPON  SYSTEM  PROCUREMENT 

THESIS 


Paul  V.  Bor  1  ah 
Captain,  USAF 

AFIT/GSM/LSY/83S-4 


DT1C 


B 


M  “  to  " 


.V.V 


v  '  v . ' 

■a.  >  fc- 

~'jr  '-■ 


The  contents  of  the  document. are  technically  accurate,  and 
no  sensitive  items,  detrimental  ideas,  or  deleterious 
information  are  contained  therein.  Furthermore,  the  views 
expressed  in  the  document  are  those  of  the  author (s)  and  do 
not  necessarily  reflect  the  views  of  the  School  of  Systems 
and  Logistics,  the  Air  University,  the  United  States  Air 
Force,  or  the  Department  of  Defense. 


i  Accession  For 

PnTIS  CTASrt 
i  pTIC. 

!  Unannounced 

justi- 


37 - 7 

Distribution/ 


.  Avalia'oiiif-  1 
\ - iAviUl  ttK&.'ov 


A 


",'VAI 


y-y . 
:v.-M 


AFIT/GSM/L8Y/8S8-4 


AN  INVESTIGATION  OF  THE  DECISION  VARIABLES  THAT  AFFECT 
SPACE  WEAPON  SYSTEM  PROCUREMENT 


THESI8 

Presented  to  th«  Faculty  of  tha  School  of  Syatama  and  Logiatlca 
of  tha  Air  Forca  Inatituta  of  Tachnology 
Air  Univaraity 

In  Partial  Fulfillaant  of  tha 
Raqul ramants  for  tha  Dagraa  of 
Mastar  of  Sclanca  In  Systama  Managamant 


Paul  V.  Bor  1 ah,  B.S. 

Captain,  USAF 

Saptaabar  1965 

Approvad  for  public  ralaaaal  distribution  uni lml tod 


JLa.  la  i 


MufUa  *-  n*i  %i n  Aa aJm  4  JbaJfaaMWMi 


Pref ace 


Within  space  weapon  ayitaa  acquisition,  the  -full 
-funding  policy  and  tha  thraa  year  obligation  availability  a* 
procuramant  -funds  have  advarsaly  a-f-factad  program  managars 
in  this  araa.  Program  managars  ara  soma ti mas  f oread  to  maka 
lass  than  optimal  decisions  in  tha  cost,  schedule, 
technical,  and  logistical  concerns. 

I  became  interested  in  this  araa  based  on  my  previous 
experience  at  Headquarters  Space  Division,  Los  Angelas,  CA. 
The  program  office  that  X  worked  for  was  about  to  lose 
approximately  tan  million  dollars  of  uncommitted  procuramant 
funds  at  tha  and  of  tha  third  year  of  obligatlonal 
availability.  This  did  not  maka  sense  to  myself  and  others 
since  tha  contract  was  for  tha  first  two  production 
satellites  and  only  about  60%  complete. 

In  performing  this  research  and  writing  this  thesis,  I 
have  had  a  great  deal  of  help  from  others.  I  am  deeply 
Indebted  to  my  faculty  advisor.  Dr.  A.  P.  D’Angelo,  for  his 
gentle  pushing  of  its  completion.  I  also  wish  to  thank  my 
Reader  Major  Presutti  for  his  patience  and  calming  effect. 

A  special  thanks  goes  to  Dr.  Steele  of  the  Department  of 
Behavioral  Sciences  for  his  computer  and  statistical 
expertise  in  SPSS  and  factor  analysis.  X  also  wish  to  thank 
all  of  the  program  managers  and  others  at  Headquarters  Space 
Division,  Los  Angeles  APS,  CA  for  their  participation  in  the 
interviews  and  data  gathering.  Finally,  I  wish  to  express 
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my  appreciation  to  both  ay  wi  +  #f  Elian,  -for  h#r 

understanding  and  concern,  and  my  son,  Bryan,  for  helping  m 
Maintain  a  healthy  state  o-f  mind. 

Paul  V.  Borish 
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Abstract 

The  'full  funding  policy  and  tha  three  yaar  obligation 
availability  of  procuramant  funds  wara  idantifiad  as  tha  major 
constraints  limiting  program  managara  of  spaca  weapon  systams  in 
thair  acquisition  actlvitias.  In  ordar  to  avaluata  tha  affact  of 
thasa  constraints  on  spaca  waapon  systam  acquisitions,  twalva 
variables,  idantifiad  through  tha  litaratura  review,  wara  usad  to 
gain  an  undarstanding  of  tha  problam.  Program  managers  bal laved 
that  thasa  variables  created  problems  that  could  only  be  solved 
by  changing  tha  acquisition  process. 

Personal  interviews  ware  conducted  and  tha  importance  of 
each  variable  in  affecting  tha  program  manager’s  efficiency  was 
idantifiad.  Two  data  analysis  techniques  wara  used:  qualitative 
and  factor  analysis.  Factor  analysis  was  conducted  using  tha 
rating  of  importance  for  each  variable  and  this  lead  to  four 
underlying  factors.  Tha  factor  identified  as  limiting  program 
managers  tha  most  was  labeled  program  uncertainties.  _ _ — 

From  tha  program  manager’s  viewpoint,  tha  study  resulted  in 
a  finding  that,  although  one  constraint  (three  yaar  obligational 
availability  of  procuramant  funds)  was  not  optimal,  it  was 
acceptable.  Program  managers  of  spaca  waapon  systems  have 
demonstrated  this  by  adapting  thair  methods  to  operate  within 
this  time  limit.  Tha  full  funding  policy  constraint,  however, 
continues  to  be  a  problam,  and  should  be  reviewed. 


AN  INVESTIGATION  OF  THE  DECISION  VARIABLES  THAT  AFFECT 
SPACE  WEAPON  SYSTEM  PROCUREMENT 


I.  Introduction 


Ggntral  Ihu* 

Article  1,  Section  8  of  the  United  States  Constitution 

states: 

The  Congress  shall  have  power  to  ...  provide  for 
the  common  defense  and  general  welfare  of  the  United 
States,  ...  raise  and  support  armies,  but  no  appropri¬ 
ation  of  money  to  that  use  shall  be  for  a  longer  term 
than  two  years 

The  Constitution  also  gives  Congress  power  to  make  rules  tor  the 
government  and  for  the  regulation  of  land  and  naval  forces. 

Based  on  these  sections  of  the  Constitution,  Congress  not  only 
provides  funds  for  the  Department  of  Defense,  but  specifically 
dictates  how  this  money  shall  be  used.  They  do  this  by  enacting 
legislation  which,  after  Presidential  approval,  provides  funds 
for  various  national  needs.  Sometimes  Congress  will  identity  a 
particular  program  that  will  be  authorized  and  appropriated  a 
certain  level  of  funds.  Congress  identifies  funds  by  the  use  of 
various  appropr i at i ons  and  uses  these  appropriations  to  direct 
how  ou"-  national  resources  will  be  spent.  Each  appropriation  is 
constrained  by:  the  purpose  of  the  appropr i at i on ,  who  is  using 

the  funds,  and  the  length  of  obligational  avai 1 abi 1 i ty .  For 
example,  Congress  determines  the  amount  of  funds  available  for 
each  armed  service.  Each  service  is  also  restricted  to 
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CongrtMlonally  spiclf lad  dollar  limits  for  tha  various  typas  of 
acquisitions.  Rssaarch  and  davalopmant,  production,  and 
opsrations  and  malntsnancs  af forts  art  a  fsw  axamplas.  Each  of 
thass  typas  of  af forts  ara  classlfiad  into  saparata 
appropriations  that  ara  furthar  constralnad  via  thair  tima 
availability  for  nsw  obligations.  For  axampla,  tha  oparations 
and  maintananca  appropr iatlon  is  aval  labia  for  ona  yaarl  tha 
rasaarch  and  davalopmant  appropriation  is  aval  labia  for  two 
yaars)  and  tha  procuranant  appropr iations  ara  aval  labia  from 
thraa  to  flva  yaars.  Tha  Dapartmant  of  Dafansa  must  oparata 
within  thasa  funding  and  tima  constraints.  Excaptlons  to  thasa 
rulas  will  ba  discussad  in  Chaptar  Two,  Lltaratura  Ravi aw. 

Ovar  tha  yaars,  racommandat ions  and  changas  hava  baan  mada, 
but  solutions  to  problams  posad  by  tha  acquisition  procass  saam 
to  bacona  mora  compllcatad  and  difficult  to  rasolva  with  aach 
passing  yaar.  Tha  acquisition  procass  currantly  usad  by 
Dapartmant  of  Dafansa  program  managars  has  axistad  for  only  a 
short  tima.  Howavar,  program  managars  of  spaca  ralatad  waapon 
systams  contand  that  convantional  acquisition  procaduras  ara  not 
conduclva  to  accomplishing  timaly  and  afficiant  daploymant  of 
critical  spaca  hardwara.  Thasa  program  managars  stats  that  tha 
acquisition  procass  is  too  rastrictlva  for  modarn  waapon  systam 
procuramant.  If  this  procass  is  too  rastrictlva,  parhaps  it 
should  ba  adjustad  to  mora  closaly  maat  tha  naads  of  today’s 
spfec*  waapon  systam  program  managars. 
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Specific  Problem 

The  restrictive  combination  of  the  full  fund  ins  policy  and 
the  initial  oblisetional  availability  on  procurement 
appropriations  appears  to  have  adversely  affected  the  performance 
of  prosram  managers  of  space  systems.  Full  funding  is  a 
Congressional  policy  in  which  the  total  cost  of  an  end  item  is 
funded  at  the  time  it  is  authorized  to  be  initiated.  Funds  are 
obligated  at  this  timef  however,  any  contingency  funds  remain 
available  for  an  additional  specified  period  of  time  depending  on 
the  appropriation. 

Congress  currently  separates  appropr lat ions  into  five  broad 
classifications:  Personnel,  Operation  and  Maintenance, 

Procurement,  Research  and  Development,  and  Construction  (A:9). 
Figure  1,  Air  Force  Appropr iations,  illustrates  the  different 
constraints  of  each  appropr lation.  In  the  Air  Force,  the 
Procurement  appropr lat ion  is  further  subdivided  into  the 
aircraft,  missile,  and  other  procurement  appropr iations  with  the 
missile  procurement  appropr iat ion  providing  funds  for  most  space 
related  programs. 


Background 

In  the  past,  Congress  has  been  willing  to  adjust  specific 
appropriations  to  better  serve  changing  needs.  For  example,  when 
aircraft  were  first  procured,  they  were  bought  with  the  same 
appropriation  as  tanks  <F:3) .  As  alrpower  became  more  important, 
the  United  8tates  Air  Force  was  created,  replacing  the  Army  Air 
Corps,  and  a  separate  aircraft  procurement  appropriation  was 
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established.  Technology  then  Moved  our  nation  into  the  Miaaile 
era  and  intercontinental  ballistic  missiles  were  procured  using 
the  aircra-ft  procurement  appropr iation  (Fi3).  Subsequently,  as 
missile  procurement  became  a  larger  part  of  the  aircraft 
appropr iation,  a  separate  missile  procurement  appropriation  Has 
established.  However,  despite  the  fact  that  the  United  8tates 
government  has  now  been  active  in  space  since  the  late  19SOs,  i 
continues  to  procure  spacecraft  and  launch  vehicles  through  the 
missile  procurement  appropriation. 


Name 

Appropr 1st  ion 

Number 

Length 
of  Initial 

Use  Availability 

Research,  Development,  3400 
Test  and  Evaluation 
(RDTBcE) 

Provides  for  RDTfcE 
and  for  operating 
and  maintaining  RkD 
facilities 

2  years 

Procurement 

Ai rcraf t 

3010 

Provides  for  fabri¬ 
cating  and  procuring 
aircraft  weapon 

systems 

3  years 

Missile 

3020 

Provides  tor  fabri¬ 
cating  and  procuring 
missile  weapon 

systems 

3  years 

Other 

3080 

Provides  for  fabri¬ 
cating  and  procuring 
weapon  systems  not 
included  in  the 
aircraft  or  missile 
appropr lat ion 

3  years 

Operation  and 
Maintenance 

3400 

Provides  for  expenses 
necessary  for  the 
operation,  maintenance 
and  administration 
of  the  Air  Force 

1  y  ttr 

9 

Scop*  of  Rtavcrch 

Although  a  separate  apaca  appropriation  haa  baan  consldarad 
in  tha  past,  non*  haa  b**n  provided  and  probably  will  not  b*  in 
th*  for*a**abl*  future.  Th*  r*aaona  for  thia  ar*  dlacuaa*d  in 
Chapter  2,  Literature  R*v1*h.  Th*  intent  of  thia  r*a*arch  ia  not 
to  investigate  tha  feaalbility  and  advantages  of  auch  an 
approach.  Rather,  th*  research  oj active  la  United  to 
identifying  th*  variables  that  are  affecting  the  performance  of 
program  managers  in  this  area  and  their  relative  importance  In 
the  procurement  of  apace  weapon  systems. 

This  research  will  address,  but  not  evaluate  th*  composition 
of  the  procurement  appropr i at  ion  in  general  and  previous  changes 
to  the  acquisition  process.  Previous  approaches  to  answering  the 
general  issue  of  this  research  ar*  identified!  however,  any 
problems  associated  with  actual  implementation  of  these 
recommendations  are  not  addressed. 

Research  Questions 

This  research  attempts  to  address  th*  hypothesis:  Space 
weapon  system  procurement  is  not  different  than  the  procurement 
of  non-space  weapon  systems.  In  order  to  test  this  hypothesis, 
two  research  questions  need  to  be  answered. 

Research  Quest  1  on  1.  What,  if  any,  management  decision 
variables  exist  in  th*  weapon  system  acquisition  process  that  ar* 
unique  to  the  procurement  of  space  systems? 

Research  Quest  ion  2.  Of  th*  variables  Identified,  what 
is  their  relative  Importance  as  to  their  ability  to  affect  th* 


procurement  of  space  weapon  systems? 
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ZZ.  Literature  Review 


This  chaptsr  provides  additional  background  indorsation 
concerning:  previous  appropr iation  changes,  reasons  why  program 

managers  believe  a  change  is  necessary,  and  recent  studies  that 
recommended  approaches  to  alleviate  these  problems. 

When  a  problem  exists  in  the  acquisition  process  that 
requires  a  change  to  an  existing  appropriation  or  the 
establishment  o-f  a  new  appropr  iation,  specif  lc  Congressional 
action  is  required.  Zn  the  past,  Congress  has  modified 
appropr latlons  in  order  to  better  accommodate  current  needs. 

The  National  Security  Act  Df  1947  and  its  1949  Amendments 
are  excellent  examples.  This  Act  and  its  amendments  provided  a 


Secretary  for  the  Department  of  Defem 


ich  of  the  Armed 


Services  with  the  Secretary  for  the  Department  of  Defense  acting 
as  coordinator  for  the  three  services.  At  that  time,  the 
Secretary  of  Defense  was  given  greater  financial  management 
authority  (16:9).  Although  there  was  additional  financial 


authority  granted  the  Secretary  for  the  Department  of  D« 


Congress  maintained  its  oversight  by  requiring  the  submittal  of 
performance  budgets  (16:9).  The  budget  and  accounting  structures 
for  each  service  were  different  prior  to  the  passage  of  this  Act 
with  each  administer ing  its  own  separate  appropriations.  The 
performance  budgets  requested  by  Congress  helped  standardize 
these  organizational  appropriations  into  broad  functional 
classifications  such  as  Personnel,  Operation  and  Maintenance, 
Procurement,  Research  and  Development,  and  Construction  (16:9). 


'S'"  V-V-\  V>’. 
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This  change  enabled  tha  Military  service  appropr 1  at  Iona  to  ba 
compared  to  ona  anothar  and  saparatad  tha  ona  yaar  accounts  from 
tha  longer  tara  accounts  (16:10). 

Othar  ax amp las  o4  congressional ly  approvad  appropriation 
changes  occurad  as  tha  technology  basa  of  tha  linitad  Statas 
continuad  to  grow  and  provida  incraasingly  mora  affactiva 
military  capabl 1 ltlas.  Machanizad  cavalry  raplacad  foot  soldiars 
and  horsas.  Propallar  drlvan  aircraft  ara  bain?  raplacad  with 
jats.  Intarcontinantal  Missi las,  spact  sata) litas  and  spac* 
shuttlas  ar*  now  commonplac*.  As  technology  novas  our  horizons 
forward,  Congrass  has  updatad  tha  acquisition  procass  althar  by 
changing  or  astablishing  appropriations  as  naadad.  As  mantionad 
in  Chaptar  Ona,  whan  aircraft  war*  first  procurad,  thay  wara 
bought  using  tha  sana  appropriation  as  tanks  (2:3).  As  airpowar 
bee am*  mora  important,  tha  aircraft  procuramant  appropriation  was 
•stab li shad.  Whan  missi las  wara  davalopad,  tha  aircraft 
appropr lation  was  first  usad  to  procura  than  (2:3).  Howavar,  as 
missi la  procuramant  incraasad,  a  saparata  missi la  procuramant 
appropriation  was  astabllshad.  Although,  in  tha  past,  Congrass 
has  changad  or  astabllshad  appropr i at  ions  to  maat  tha  changing 
procuramant  naads,  this  has  not  occurred  in  tha  space  arena.  Tha 
United  Statas  government  has  now  baan  active  in  space  since  tha 
lata  1990s,  but  has  continuad  to  procura  spacecraft  and  launch 
vehicles  with  tha  missi la  procurement  appropr iation.  Has  tha 
time  coma  for  an  appropriation  change  in  tha  space  arena? 

First  of  all,  thara  can  ba  no  doubt  that  tha  Department  of 
Daf ansa's  rola  in  space  is  increasing.  Tha  military  uses  of 
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■pact  art  continuing  to  grow  ■■  ntw  missions  srs  crsstsd  by 
changss  in  national  goals  and  dafansa  rtqulmtnts.  Tha 
Oapartmant  o-f  Dafansa  oparatlonal  spacecraft  invantory  Is  growing 
at  a  rapid  paca  and  tha  military  usa  of  spaca  is  incraaslng  in 
araas  such  as  communications,  navigation,  survai llanca,  and 
mataorology  (16:1).  Tha  acquisition  procass  which  is  currantly 
usad  to  procura  spacacra-ft  has  not  changad  mines  tha  first  spaca 
launch  (21:9).  As  a  rasult,  program  managars  ara  prasantly 
"attampting  to  davalop  and  procura  highly  sophlstlcatad,  stata- 
of-tha-art  spacacraf t  with  an  acquisition  systam  daslgnad  for 
aircraft  and  mlsslla  systams1  (18:1).  Tha  acquisition  procass 
usad  for  procuring  spaca  systams  is  daslgnad  for  "high  production 
ratas,  modifications  to  lncorporata  nawar  tachnology,  and  sparas* 
(21:9).  Spaca  waapon  systam  procuramant  is  at  tha  sama  point  in 
its  avolution  that  mlsslla  systams  wars  29-30  yaars  ago  whan  a 
naw  procuramant  appropr latlon  was  astablishad  to  handla  tha 
dlffarancas  batwaan  mlsslla  and  aircraft  systams  (17:4).  As  a 
rasult  of  tha  Oapartmant  of  Oafansa’s  incraaslng  rola  in  spaca, 
soma  authorltias  on  spaca  procuramant  faal  that  tha  tima  has  coma 
to  modify  our  acquisition  procass  for  tha  procuramant  of  spaca 
systams  by  providing  a  saparata  spaca  procuramant  appropr lat ion 
(2:3) . 

Thara  ara  thraa  individuals  that  stand  out  among  othars  as 
exparts  in  this  araa.  Thay  ara:  Colonal  William  F.  H.  Zarsan, 
tha  Comptrollar  for  Haadquartars  Spaca  Division,  Los  Angalas,  CA| 
Mr  Frank  8.  Atwatar,  working  for  tha  Comptrollar  at  Haadquartars 
8paca  Di vision!  and  Mr  Robart  M.  Ebarsold,  tha  Olractor  of 
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Program  Control  for  the  Upper  Stages  Program  Office.  All  three 
have  written  papers  and  given  speeches  on  the  subject  of  a  new 
space  appropr i at ion. 

These  sen,  with  the  help  of  others,  provided  several  reasons 
why  program  managers  feel  that  a  change  in  the  acquisition 
process  for  space  weapon  system  procurement  is  necessary.  They 
include:  the  full  funding  policy,  production  rates,  development 

versus  production  differences,  the  number  of  appropr iatlons 
currently  used,  orbital  performance  Incentives,  high  risk 
technology,  and  unrealistic  budget  estimates.  Each  of  these 
reasons  are  further  developed  in  the  following  paragraphs. 

Full  Funding  Policy 

Congress  now  requires  full  funding  for  programs  in  the 
procurement  phase  of  the  acquisition  cycle.  Department  of 
Defense  Directive  7200.4  directs  that  the  full  funding  concept 
for  procurement  programs  be  implemented  in  all  services  <C> .  In 
practice,  full  funding  means  that  each  annual  procurement 
appropriation  request  must  Indicate  the  funds  necessary  to  cover 
all  estimated  costs  of  acquiring  a  given  quantity  of  useable  end 
items.  In  other  words,  "no  procurement  request  should  be 
dependent  upon  future  year  appropr iat ions  to  make  it  whole” 

(1:4).  Full  funding  is  specifically  defined  within  the 
Procurement  Appropriations  Act  and  it  has  no  application  to  any 
other  appropr iatlons  contained  in  other  titles  of  the  Act  (1:1). 
Full  funding  has  caused  the  services  several  problems. 

First,  the  existence  of  significant  unobligated  balances  in 
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tha  procurnwnt  accounts  at  tha  and  of  aach  fiscal  yaar  has  drawn 
considarabla  crlticlsa  from  Congrass.  An  unobligatad  balanca 
occurs  whan  tha  total  amount  appropriatad  by  Congrass  -for  an  and 
itam  is  not  obllgatad  in  that  -fiscal  yaar.  In  tha  casa  of 
procuramant  appropr iat ions,  this  may  occur  at  aach  of  tha  thraa 
yaars  of  obligational  availability.  Funds  that  wars  not 
obligatad  ara  usad  as  a  managamant  rasarva  account  for 
enginaaring  changas  that  may  bacoma  nacassary.  A  managamant 
rasarva  is  nacassary  dua  to  tha  full  funding  policy  and  is  basad 
on  a  parcantaga  of  tha  initial  total  cost  of  tha  and  itam.  If  no 
managamant  rasarva  is  aval  labia,  additional  funds  must  ba 
appropriatad  and  ba  of  tha  sama  fiscal  yaar  as  tha  original 
procuramant  yaar.  Although  this  fraquantly  occurs,  Congrasslonal 
lntarast  in  unobligatad  balancas  has  incraasad  ovar  tha  yaars  and 
datallad  axplanations  ara  raquirad  (1:3).  Tha  sarvicas  ara 
concarnad  that  Congrass  may  limit  thair  authorizations  dua  to 
thasa  larga  unobligatad  balancas  (1:3).  A  major  causa  of  thasa 
unobligatad  balancas  is  tha  budgat  for  anglnaaring  changas  (1:6). 
Unf ortunataly ,  anglnaaring  changas  ara  raquiramants  unknown  prior 
to  contract  award.  Obviously,  tha  funds  raquirad  for  thasa 
changas  cannot  ba  obligatad  until  tha  changa  is  authorizad  and 
diractad.  8inca  anglnaaring  changas  occur  throughout  tha  llfa  of 
tha  production  contract,  unobligatad  balancas  occur. 

A  sacond  raason  that  tha  full  funding  policy  has  causad 
problams  is  that  procuramant  funds  ara  currantly  aval  labia  for 
obligation  for  only  thraa  yaars  within  tha  Air  Forca.  For 
axampla,  mlsslla  procuramant  funds  authorizad  and  appropriatad 


-for  fiscal  y tar  1989  remain  available  for  obligation  from  1 
October  1984  through  30  September  1987.  After  this  time,  they 
expire  but  remain  available  for  liquidation  of  obligations  and 
authorized  obligation  adjustments  for  an  additional  two  years 
before  lapsing  and  being  placed  in  the  US  Treasury  "M"  Account. 
Figure  2,  Obligation  Aval labi 1 1 ty,  provides  a  more  detailed 
comparison  of  the  differences  between  current,  expired,  and 
lapsed  appropr 1 at  ions. 
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Figure  2.  Obligation  Availability 

In  addition  to  the  full  funding  policy,  production  rates  and 
high  risk  technology  (discussed  later)  contribute  to  unobligated 
funds  at  the  end  of  each  fiscal  year.  This  combination  makes  it 
"easy  to  see  that  some  of  these  funds,  ...,  would  be  unobligated 
at  the  end  of  the  first  year,  and  even  two  or  three  years"  (1:7). 
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This  o4ttn  create*  th*  need  to  us*  expired  and/or  lapsed 


( "M*  Account)  -funds  -for  r*quir*d  changes.  With  th*  extensive 


justification  and  tin*  r*qulr*d  to  obtain  approval  to  us*  *xplr*d 


or  laps*d  funds,  th*  potential  for  launch  d*lays  on  spac*  systms 


Is  lncr*as*d.  Within  sat*lllt*  procur***nts,  “th*  us*  of  full¬ 


funding  nak*s  It  difficult  to  obtain  fund  lncr*n*nts  n*c*ssary  to 


k**p  probability  of  nl salon  success  at  high  l*v*ls  If  problems 


develop”,  *sp*c tally  In  th*  ar*as  of  recycle,  r*t*st(  and 


repli 


it  (6:2). 


Th*  combination  of  th*  full  funding  policy  and  th*  thr** 


y*ar  obligations!  tin*  availability  Is  alleged  to  hav*  caus*d 


problems  In  otl 


>11.  Although  not  supported  by 


■ch,  it  has  b**n  ass*rt*d  that  th*  contract  prlc*  will 


lncrtast  da*  to  long  t*rn  *conomlc  uncertal nt l*s  and  that  th* 


r*qu 1 r*aent  to  d*f*nd  having  a  nanag*m*nt  r*s*rv*  for  th*s* 


unc*rtalnti*s  ov*r  an  *xt*nd*d  p*riod  of  tin*  r*duc*s  th* 


•ff*ctlv*n*ss  and  *fflcl*ncy  of  th*  program  manag*r.  Another 


assertion  Is  that  this  combination  r*duc*s  th*  *f f *ct 1 v*n*ss  of 


contract  lnc*ntiv*  provisions  (19:1).  Th*  validity  of  th*s* 


assertions  Is  l*ft  for  futur*  researchers  to  investigate. 


Production  Rates 


In  th*  production  of  a  space  weapon  system,  spacecraft  "ar* 


indeed  unique  systems”  (21:9).  Th*r*  Is  very  little  resemblance 


to  a  conventional  production  line.  Spacecraft  are  not 


manufactured  on  an  assembly  line  but  are  often  built  on*  of  a 


kind,  on*  at  a  time  (17:4)|  correspondingly,  their  delivery  rates 
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•rt  also  ver y  low.  For  example,  ths  production  tint  -for  s 
spacecraft  is  typically  four  to  five  years.  In  addition,  the 
tiae  between  contract  award  and  spacecraft  launch  is  even  longer 
<2:5) . 

One  of  the  results  of  saall  production  lots  and  lengthy 
production  tlaes  is  the  Incorporation  of  the  latest  technology  as 
it  becomes  available,  even  up  to  launch.  This  is  a  major 
contributor  to  the  engineering  changes  problem  noted  under  the 
full  funding  policy  discussion.  Due  to  the  lengthy  production 
time,  engineering  changes  may  occur  late  enough  to  require 
expired  and/or  lapsed  funds,  thus  increasing  the  severity  of  the 
situation. 

Development  Versus  Production 

There  is  little  difference  between  a  development  and  a 
production  spacecraft.  The  largest  cost  of  spacecraft  is 
incurred  during  the  development  and  production  phases,  as 
contrasted  with  conventional  weapon  systems,  such  as  aircraft, 
which  incur  their  largest  cost  during  use  in  the  field  (17:9). 
This  situation  results  from  the  limited  ability  to  repair  in 
space.  Because  of  this,  current  technology  and  capabilities  are 
incorporated  up  to  launch  (17:9). 

This  may  be  changing  due  to  the  in-space  repair  potential 
provided  by  the  Space  Transportat ion  System  (STS),  commonly 
referred  to  as  the  8pace  Shuttle.  However,  a  recent  research 
effort  on  maintenance  of  space  systems  provided  a  different 
perspective.  The  research  dealt  with  the  idea  of  preventive 
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Maintenance  on  apace  systems.  It  attempted  to  identify 
components  within  aatellltea  that  could  be  uaed  aa  proapectlve 
candldatea  -for  preventive  Maintenance.  However,  the  uniqueness 
of  each  satellite  allowed  for  only  one  component  (a  traveling 
wave  tube  amplifier,  TWTA)  to  be  considered.  The  research 
concluded  that  preventive  maintenance  is  1 nappropr 1  ate  for  space 
systems  at  this  time  (12:S>'. 

Since  only  one  component  was  identified  as  common  among 
satellites.  It  may  indicate  that  the  difference  between 
development  and  production  satellites  will  remain  small  and  that 
all  of  the  current  technology  and  capabilities  will  continue  to 
be  Incorporated  up  to  launch. 

Although  the  differences  between  the  research  and 
development  and  production  satellites  are  small,  the  differences 
between  the  research  and  development  satellite  and  the 
operational  spacecraft  are  fewer  (17:9).  Due  to  the  cost  of 
launch,  which  includes  the  cost  of  the  spacecraft  and  launch 
vehicle  and  an  upper  stage  if  necessary,  test  flights  are  "out  of 
the  question"  (10:3).  Unlike  aircraft  and  other  types  of  weapon 
systems,  the  first  flight  of  a  space  system  must  be  operational, 
even  if  it  may  be  a  research  and  development  spacecraft  (10:3). 
Therefore,  the  correction  of  orbital  deficiencies  must  be 
incorporated  into  the  next  production  vehicle.  In  this  view, 
"development  remains  an  ongoing  process  throughout  the  life  of  a 
program"  (8: 1 ) .  This  usually  forces  program  managers  to  acquire 
space  systems  in  small  quantity  buys  relative  to  conventional 
weapon  systems  that  are  bought  in  lots  of  a  hundred  or  more. 


Current  Appropriation*  U»* 

Th*  Department  of  Defense  deal*  with  many  different 
appropr i at i on*  with  program*  being  funded  according  to  their 
stage  in  the  acquisition  process:  the  research  and  development 
phase,  the  production  phase,  or  the  operational  phase.  In 
addition,  some  programs  are  joint  service  funded.  This  results 
in  multi -funded  contracts  that  require  a  multitude  of  program 
office  checks,  balances,  and  controls  (21:10).  Many  of  these 
contracts  use  expired  and/or  lapsed  as  well  as  current 
appropr iations  (20:1).  The  reason  that  expired  and/or  lapsed 
funds  are  necessary  is  that  th*  currently  used  missile 
procurement  funds  are  initially  available  for  obligation  tor  only 
three  years.  As  discussed  earlier,  th*  combination  of  th*  three 
year  procurement  appropr iat ion  and  th*  long  production  time  for 
spacecraft  has  brought  about  th*  us*  of  expired  and/or  lapsed 
funds  Hhen  engineering  changes  become  necessary  (21:10).  Both  of 
these  type  funds  may  also  be  required  in  program  "stretch-outs* 
and  cost  overruns  that  are  paid  at  contract  closeouts  (6:3). 

This  is  a  time  consuming  practice  because  of  th*  justification 
required  to  obtain  expired  or  lapsed  funds.  Since  each 
appropr iat ion  is  budgeted,  justified,  and  accounted  for 
separately,  each  appropriation  must  be  tracked  and  reported 
separately.  This  leads  to  additional  workloads  on  program 
control  and  th*  procurement  offices.  Program  control  must 
‘maintain  a  separate  set  of  books  for  each  appropriation*  and 
procurement  must  "separate  the  different  appropr iations  on  th* 
same  contract  by  th*  us*  of  line  items  and  clauses"  (2:9). 
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The  uat  o4  currant  and  expired  and/or  lapsed  appropr tat Iona 
on  thasa  contracts  "tend  to  distort  tha  full  amounts  axpandad  on 
a  systam/pro9rama  (6:3).  14  Congress  has  sat  specific  limits  on 

a  program,  it  axpacts  tha  full  4unding  policy  to  indicata  tha 
total  systam  cost.  Whan  additional  currant  appropriations  ara 
nacassary,  congrassional  approval  is  requiredl  however,  whan 
axplrad  or  lapsad  4unds  ara  required,  Haadquartars  Air  Force  can 
approva  tha  nacassary  funds,  14  thay  ara  aval  labia.  Therefore, 
Congrass  Mould  not  ba  ln4ormad  o4  tha  total  acquisition  costs. 

Similar  dl441cultias  in  tracking  funds  ara  axpariancad  by 
civilian  contractors  usad  by  tha  govarnmant.  Tha  usa  o4  multipla 
appropriations  with  dl44arant  tlma  aval labi 1 itlss  on  a  slngla 
contract  has  raqulrad  civilian  contractors  to  lmplamant  comp lax 
accounting  and  cost  raportlng  procaduras  (0:1).  Contractors  must 
bill  tha  govarnmant  by  contract  lina  ltam.  In  addition,  thay  may 
ba  raqulrad  to  indicata  which  appropr latlon  was  usad,  thus 
raqulring  tham  to  track  costs  by  our  appropr 1 at ions.  Tha 
lncraasad  cost  o4  lmplamanting  thasa  procaduras  ara  than  passad 
on  to  tha  govarnmant  in  soma  4orm  (21:10). 

Par4ormanca  Incan tlvas 

Par4ormanca  lncantlvas  in  tha  4orm  o4  monatary  paymants  ara 
usad  to  motlvata  tha  contractor  ato  turn  out  a  product  that  maats 
signi4 leant ly  advancad  par4ormanca  goals*  (7:339).  Tha  pariod  o4 
par4ornanca  of  satalllta  procuramant  contracts  raqulras  funds  to 
ba  aval  labia  for  approximately  eight  to  tan  years  after  tha 
contract  award  data  (6:3).  Many  performance  incentives  on  thasa 


contracts  will  not  ba  aarnad  or  paid  until  tha  contract  noara 


comp 1 at  ion.  Undar  tha  currant  full  funding  concapt,  this 
raquiraa  paymanta  from  axpirad  and/or  lapaad  accounts  (6:3).  It 
alao  raquiraa  that  larga  amounts  of  conti ngancy  funda  ba  sat 
aaida  for  such  poaalbla  uaa.  Tha  Prograa  Offica  for  Uppar 
8tagas,  apacifically  for  tha  Initial  Uppar  8taga  (IU6)  providaa 
an  axcallant  axanpla.  Whan  tha  contract  Mas  awardad,  four 
Million  dollars  was  sat  aaida  for  parforianca  incantlvaa  that 
avantually  axpirad  and  lapaad  (4:8). 

High  Risk  Tachnology 

Tha  high  risk  tachnology  of  Dapartmant  of  Dafanaa  waapon 

systama  haa  baan  racognixad  by  Congraaa.  Tha  Houaa 

Appropriations  Connittaa'a  raport  on  tha  1978  Oapartaant  of 

Oafanaa  Appropr lat ion  Bill  points  out  that  nany  waapon  systaa 

programs  ara  not  praparad  to  antar  tha  procuramant  phaaa  as  fully 

fundad  programs  and  apacifically  notaa  that: 

Thara  has  baan  a  tandancy  too  of tan  to  curtail  and 
shortan  raaaarch  and  davalopmant  affort  whan  facad  with 
a  limitation  of  funding  usually  cauaad  by  program  coat 
lncraaaaa.  Tha  affact  of  auch  calrulatad  daclsiona  is 
inadaquata  and  unraallatic  tasting,  tha  Introduction  of 
daficiant  waapona  and  othar  aqulpmant  into  our 
lnvantorlaa,  and  tha  aubsaquant  uaa  of  tha  procuramant 
budgat  to  corract  tha  inadaquaciaa  of  tha  davalopmant 
prograa.  (6:2) 

Tha  tachnology  uaad  in  natal lita  production  is  highly 
advancad.  As  pravloualy  statad,  ona  of  tha  masons  for  thla  la 
tha  lack  of  maintananca  and  rapair  capability  in  apaca,  which 
dictatas  that  all  lataat  tachnology  ba  incorporatad  prior  to 
launch.  Thla  makas  natal lita  procuramanta  diffarant  from  othar 


Dapartmnt  o4  Da4ansa  typaa  o4  procuraaant  in  that  tha  production 
phaaa  o4  aatallitaa  is  assantlally  an  axtansion  o4  ths  rssaarch 
and  davalopmant  phasa  (6:2).  Tha  production  phasa  la  only  at  a 
slightly  lowar  risk)  thara4ora,  'satal litas  ara  also  most 
suscaptibla*  to  tha  problams  idanti4iad  by  tha  Housa  Raport  abova 
(6:2).  Dua  to  tha  high  risk  tachnology  and  tha  4ull  4undlng 
raquiramnt  o4  tha  procuraaant  phasa,  tha  program  managar  "is  at 
a  substantial  disadvantaga*  whan  4oracasting  tha  rasourcas 
raquirad  (6:2).  For  this  raason,  tha  and  product  "tands  to  ba 
tailorad  to  tha  amount  o4  4unds  aval  labia  bacausa  o4  tha 
di44iculty  in  obtaining  additional  4unds  14  raquirad  to  assura 
mission  succass*  (6:2).  Tha  limitation  o4  4unds  and  tha 
justl41catlon  raquirad  to  obtain  additional  fund*  for  anglnaarlng 
changas  add  to  tha  probability  o4  this  occurring.  Tha  program 
managar’s  inability  to  4oracast  raqulramants  is  furthar  discussad 
in  tha  naxt  saction. 

llnraal  1st  lc  Bud  gat  Estlmatas 

Tha  high  risk  tachnology  o4  spact  waapon  systams  makas  it 
probabla  that  dasign  changas  will  occur  during  tha  production 
phasa.  Tha  natura,  magnituda,  and  costs  associatad  with  thasa 
changas  ara  dl44icult  to  pradlct  (6:4).  Tha  budgat  astimatas  on 
spaca  waapon  systams  "ara  particularly  suscaptibla  to 
tachnologlcal  braak through*  or  improvamants” ,  sinca  thay  ara 
incorporatad  any  tima  prior  to  launch  (6:3). 

Thara  ara  no  spa ra  parts  or  back-up  systams  providad  4or 
undar  4ull  4undad  budgat  astimatas.  This  prasants  a  uni  qua 


problem  -for  aptct  ralatad  pro^ru  managers.  For  example,  a 
Malfunction  of  a  part  or  total  system  failura  could  occur.  In 
apaca  systems,  "any  Malfunction  of  parta  forcaa  tha  program 
Managar  to  uaa  parta  lntandad  for  follow-on  ayataMB*  (6:4).  Whan 
tha  loaa  of  tha  total  ayataM  occura,  tha  program  Managar  mu at 
accalarata  tha  production  achadula  to  achlava  dalivary 
of  tha  next  approvad  ayataa,  If  nacaaaary  to  aaat  Mlaaion 
rtqulraaanta  (6:4).  Whathar  tha  prograM  Managar  uaaa  parta 
lntandad  for  futura  production  unita  or  accalarataa  tha 
production  achadula,  additional  funda  ara  uaually  raqulrad  which 
wara  not  plannad  or  budgatad  for. 

Thara  ara  othar  factora  that  contributa  to  unraaliatic 
budgat  aatiMataa  that  ara  not  uni qua  to  apaca  waapon  ayataM 
procuraaant.  PrograM  Managara  of  production  programs  ara 
raqulrad  to  budgat  wall  in  advanca  of  actual  naad.  Tha  graat 
difficulty  of  pradlctlng  tha  rata  of  Inflation,  changaa  in 
raqulramanta,  technological  changaa,  and  tha  rlaing  coata  of 
labor  and  Matarlala,  contributa  to  unraaliatic  budgat  aatiMataa. 
Thaaa  saaa  factora  hava  caused  contractora  to  rafuaa  quoting  firM 
prices  in  long  term  procuraManta  (6:4). 

ProblaM  Summary 

A  number  of  raaaona  why  prograa  Managers  believe  that  a 
change  in  tha  acquisition  process  for  space  waapon  ayataa 
procuraaant  is  nacaaaary  hava  bean  identified.  They  ware:  tha 
full  funding  policy,  production  rates,  tha  lack  of  developMent 
versus  production  dlffarancaa,  tha  nuMbar  of  appropr iatlona 


currently  b»lng  uMd,  p*r4oraanc«  incentives,  high  risk 
technology,  and  unreal  latic  budget  eatiutea.  Solutions  to  thsss 
problsss  have  also  bssn  proposed.  Ths  following  proposals  are 
included  among  thasa. 

Pravlous  Approachas 

Savaral  papars  have  baan  writtan  concarning  tha  naad  -for  a 
new  spaca  appropr iation  to  addrass  tha  problass  ancountarad  in 
tha  currant  acquisition  procass  tor  spaca  systams.  Tha  concapt 
o+  a  Congressional  appropr iat ion  specifically  sat  asida  for  spaca 
and  spaca  ra latad  systams  is  not  naw.  It  has  baan  discussed  at 
various  levels  of -government,  including  tha  Assistant  Secretary 
of  tha  Air  Force  -Tor  Financial  Management  (22:1).  Thera  have 
baan  savaral  studies  conducted  regarding  tha  composition  of  a  naw 
spaca  appropr iation. 

All  of  tha  past  studies  have  had  tha  common  thread 
of  incremental  funding  which  can  be  defined  as  tha  "citation  of 
funds  on  a  contract  in  an  amount  necessary  to  continue  effort  for 
one  fiscal  year"  (7:340).  Zn  tha  past,  incremental  funding  has 
baan  restricted  to  tha  RDTfcE  appropriation.  This  is  in  contrast 
to  procurement  appropriations,  which  are  currently  fully  funded, 
and  tha  operation  and  maintenance  appropr 1  at  ion,  which  is 
annually  funded.  Savaral  different  versions  Df  incremental 
funding  are  summarized  below. 

Study  jl.  Zn  1977,  a  SAM80  (Spaca  and  Missile  System 
Organization,  now  called  Headquarters  Space  Division)  study  of 
tha  funding  policy  for  satellite  procurement  appropr iations  was 
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conducted.  In  order  to  alleviate  the  probleaa  previoualy 
identified  in  the  current  acquisition  process,  it  recoaaended 
that  the  existing  missile  procurement  appropriation  be  changed 
from  fully  funded  to  incremental ly  funded  (ASA).  The  study  also 
helped  to  identify  the  important  factors  that  were  causing  the 
need  for  a  change.  Most  of  these  factors  mere  previously 
discussed  and  summarized.  The  factors  not  previously  identified 
mere:  the  lack  of  Inventory  and  funds  for  quick  reaction  in  case 

of  failure  and  that  incremental  funding  "mould  essentially 
eliminate  the  need  to  have  large  sums  of  funds  obligated  in 
advance  of  contract  needs"  (6:9).  These  factors  mere  identified! 
however,  no  further  discussion  was  provided. 

Although  this  study  did  not  describe  how  this  would  help 
eliminate  the  problems  in  the  current  acquisition  process,  it  did 
identify  several  reasons  against  the  use  of  incremental  funding 
in  satellite  procurement.  First,  the  number  of  contract 
modifications  would  increase  in  order  to  periodically  obligate 
additional  funds.  Second,  an  incremental ly  funded  appropriation 
would  have  to  undergo  Congressional  budget  scrutiny  each  year. 
This  could  result  In  funding  reductions  and  program  re¬ 
directions.  Finally,  it  may  be  viewed  as  a  reduction  in 
Congress'  and  the  public's  ability  to  see  the  total  cost  of  a 
weapon  system  (6:9). 

Study  2.  Colonel  Zersen,  Identified  earlier  as  an  expert  In 
this  area,  suggested  that  the  new  appropr lat ion  should  combine 
four  of  the  seven  appropr lat Ions  currently  used  by  space  systems. 
The  types  of  appropr lat ions  that  are  currently  used  by  space 
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•yttm  art)  Raaaarch  and  Davalopaant  <3600)1  Niaaila 
Procurraant  <3020)1  Other  Procurement  <3080)1  Increaental  Missile 
Procurement  of  8AF/S8,  special  projects  <3020) |  Incremental  Other 
Procurement  of  8AP/88  <  3080)  f  Operations  and  Maintenance  <3400)  f 
and  Military  Construction  <3300)  <2212).  This  study’s 

recommendation  Included  all  of  these  except  for  the  Research  and 
Development  <3600) ,  non-space  Military  Construction  <3300),  and 
non-space  launch  related  efforts  of  Operations  and  Maintenance 
<3400)  and  Incorporated  the  remaining  appropr lat Ions  into  the  new 
space  appropriation  under  a  new  number  In  order  to  avoid 
contusion  <22:13).  In  addition,  the  new  appropriation  would  be 
incremental  ly  -funded  and  available  -for  obligation  for  three  years 
<22: 14) . 

Colonel  Zersen  suggested  that  a  new  appropriation  designed 
In  this  way  would  eliminate  the  reasons  why  program  managers 
believe  that  a  change  In  the  current  acquisition  process  is 
necessary.  These  reasons  were  discussed  prior  to  this  section  on 
previous  approaches.  He  also  suggested  that  such  an  appropr lat ion 
would  provide  other  advantages.  First,  it  would  "enhance  the 
visibility  Congress  has  over  the  dollars  they  give  us"  by 
providing  a  single  appropriation  manager.  Second,  it  would 
"reduce  the  possibility  of  diffusing  space  decisions*  and  finally 
it  would  group  similiar  functions  together  under  the  same 
appropr iat ion  <22:13). 

This  study  also  discussed  two  reasons  for  not  using  a  new 
space  appropr lation.  These  were  flexibility  and  oversight 
<22:10).  Although  a  new  space  appropr i at  ion  would  provide 


prograa  aanagara  with  additional  flaxibility  in  budgating  and 

contractlng(  it  would  "reduce  tha  flaxibility  of  DOD  to  ba  abla 

to  utiliza  or  aova  fundad  dollars  from  ona  araa  to  Mother" 

(22:11).  In  tha  araa  of  ovaraight,  Colonal  Zareen  statad: 

Thara  currantly  ara  aany  diffarant  Congraeeional 
coaaittaaa  that  hava  ovaraight  of  tha  dollars  allocatad 
-for  apaca  syataas.  Each  ona  haa  its  own  araa  of 
axpartiaa.  By  changing  to  a  apaca  appropr iat ion  you 
would  axpact  that  tha  nuabara  of  thaaa  different 
coaaittaaa  could  ba  raducad--siapl if y  tha  procaaa. 

Howavart  this  could  obviously  ba  viawad  aa  a  raductlon 
in  tha  ovaraight  that  Congraas  currantly  has  ovar  tha 
apaca  ayatam.  (22:11) 

Colonal  Zaraan  has  baan  a  proeinent  authority  in  this  araa 
■for  aavaral  yaara  and  in  a  briafing  to  tha  Air  Force  Accounting 
and  Finance  Cantar  in  Denver,  ha  addad  that  a  naw  apaca 
appropriation  coeposod  in  this  Manner  would  "straaeline  our 
prograa  eanaganant,  provlda  aore  flaxibility  within  tha  budgat 
araa,  facllitata  Multiyear  contracting,  and  it  should  raduca 
contracting  coata  and  proaota  afflciancy"  (21:12).  In  addition, 
ha  ballavad  that: 

...  a  alngla  apaca  appropr iat ion  will  raduca  tha 
financial  raportlng  workload,  raduca  contractual 
complaxltlaa,  raduca  tha  nuabar  of  hlghar  haadquartara 
raquirad  raporta,  and  finally,  and  aayba  aoat 
important,  aay  enable  budgat  aatimatas  to  ba  nora 
accurata.  . ..,  eore  accurata  budgat  astlaataa  raducaa 
tha  aeraunt  of  tlaa  eanagaoant  raquiraa  to  ganarata  and 
validata  raquirad  dollars.  (21:13) 

This  study  also  ldantlfiad  aona  obataclea  that  would  hava  to 
ba  ovarcona  if  this  approach  wara  to  ba  takan.  First,  tha 
aatabl iahaant  of  a  naw  apaca  appropriation  would  raquira 
Congraaalonal  support  and  approval  and  second,  tha  naw 
appropr iation  would  Halt  tha  Air  Force’s  flaxlbllity  in 


raprogrammi ng  actions  by  raducing  tha  misslla  procuranant  baaa 
(21: 13) . 

Study  3.  Anothar  proa inant  authority  in  this  araa  la  Mr 
Frank  G.  AtHatar.  Hia  study  raaultad  in  tha  Sana  conclusions  and 
racoamandad  tha  sasa  nan  appropriation  charactar 1st lcs  as  Study 
21  hoMavar(  it  furthar  idant!4iad  araas  whara  an  lncraaantal ly 
fundad  spaca  appropriation  would  halp.  By  coablning  tha  various 
appropr latlons  currantly  usad  to  procura  spaca  systams,  tha  study 
indicatad  that  a  naw  spaca  appropr lat ion  would  improva  tha 
afflciancy  of  tha  program  sanagar,  tha  procuramant  off  lea,  tha 
paying  station,  and  tha  contractor.  Spacifics  mantionad  in  tha 
study  includa  tha  following: 

Tha  program  laanagar ' s  aff iciancy  would  ba  lmprovad  by 
aliminating  tha  multlpla  approval  chains  raqulrad  by  tha 
diffarant  appropr i at  ions.  Tha  naw  appropr lation  would  raduca  tha 
planning,  programming,  axacution,  and  tracking  raquiramants  by 
raducing  tha  numbar  of  budgat  submissions  and  simplifying 
financial  analysis  and  obi igation/axpanditura  foracasting  (2:13). 

Whan  lmplamanting  tha  naw  spaca  appropr iatlon,  tha 
procuramant  off ica's  afflciancy  would  ba  lmprovad  by  raducing  tha 
"contractual  complaxity  and  contract  parformanca  raporting 
documantat ion* ,  dacraasing  tha  slza  and  numbar  of  contracts,  and 
simplifying  tha  contract  proposal  (2:19). 

Tha  paying  station's  afflciancy  would  ba  lmprovad  by  having 
to  input  lass  data  into  tha  paymant  systam,  having  to  raport  lass 
data  batwaan  tha  disbursing  and  funding  stations,  and  by  raducing 
tha  chanca  of  arrors  common  whan  citing  savarval  d if farant  fund 
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citation*  (2:17). 

Th*  contractor**  efficiency  would  improve  siailarly  with  tha 
government  procurntnt  offices*.  Th*  n*t  benifit  would  ba  a 
raduction  In  ovarhaad  cost*  through  th*  raduction  of  paperwork 
(2: 17) . 

Study  4.  This  study  agreed  with  a  naw  spac*  appropr lation 

and  it*  composition!  howavar ,  in  addition  to  being  1 ncraaantal ly 

funded,  tha  -funds  would  ba  aval  labia  for  obligation  for  up  to 

fiv*  yaars.  Th*  additional  advantagas  statad  in  this  study  ara: 

This  would  allow  aor*  economical  buy  quantities  whll* 
at  th*  sana  tin*  compensating  for  th*  comp lax it  las  of 
th*  technology  and  th*  length  of  th*  production  cycles. 

Also,  a  three  (or  five)  year  appropriation  will  allow 
for  a  constantly  changing  launch  schedule  ...  (17:8) 

Study  S.  A  more  recant  Air  Staff  study  developed  several 

alternatives  for  a  spac*  appropr lation  and  provided  a 

recommendation  to  SAF/FM.  Th*  character istics  and  requirements 

of  this  appropr iat ion  would  be  quit*  different  from  those 

previously  discussed.  Th*  new  space  appropr lation  would  Include 

th*  space  related  "RDTfcE  procurement  of  satellites,  other  space 

vehicles,  boosters,  peculiar  launch  equipment,  spares,  launch 

activity,  ground  terminals,  cryptographic  equipment,  and  Spac* 

Launch  Services  portion  of  OlcM"  (8:1).  The  appropr  iat  ion  would 

again  be  incremental ly  funded,  but  be  available  for  obligation 

for  two  years  with  th*  exception  of  certain  operational  charges 

that  would  be  funded  annually  (8:2). 

Th*  study  Identified  four  alternatives.  They  were: 

Option  1  -  Combine  all  spac*  related  RDTfcE 
(including  Engineering  Development  6.4),  Procurement 
and  OtcM  into  th*  new  appropr  i at  ion. 
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Option  2  -  San*  as  1  except  lnclud*  only  Space 
Launch  Services  (SLS)  portion  of  OfcM. 

Option  3  -  Combine  all  space  related  Procurement 
and  OfcM. 

Option  A  -  Sam*  as  3  except  include  only  SLS 
portion  of  OfcM.  (8:2) 

These  options  mere  designed  to  alleviate  the  problems 
identified  earlier.  The  study  also  identified  other  options 
provided  by  various  Air  Staff  offices  that  Mould  solve  some  of 
the  problems  to  a  varying  degree.  First,  the  Space  Launch 
Services  (SLS)  portion  of  the  Operations  and  Maintenance 
appropr iat ion  could  be  moved  to  the  missile  (3020)  procurement 
appropr iation.  Another  Has  to  pursue  incremental  funding  for 
major  space  program  procurements  only.  And  finally,  the  space 
acquisition  process  could  be  changed  to  be  more  streamlined  by 
reducing  program  reviews,  combining  DSARC  milestones,  and 
delegating  DfcF  authority  (8:4). 

There  are  significant  advantages  of  implementing  a  new  space 
appropr iation  using  the  options  suggested  in  this  study.  A  new 
space  appropr iat ion  would  allow  flexibility  in  the  funding  of 
space  launches  by  removing  the  large  yearly  variations  in  the  OfcM 
appropr iat Ion.  These  yearly  variations  are  primarily  caused  by 
launch  delays  or  launch-on-demand  programs.  All  the  options 
would  reduce  the  accounting  complexity  of  funding  integrity 
brought  about  by  the  close  relationship  between  "Research  fc 
Development"  and  "Production"  costs.  At  the  same  time,  these 
options  would  reduce  the  number  of  different  appropriations  for  a 
single  contract.  It  was  also  suggested  that  it  would  provide 


Congress  a  consolidated  program  scope  of  the  space  activities  and 
contribute  to  space  prograa  accomplishment  by  allowing  better 
coordination  of  planning  and  more  efficient  management  of 
programs.  The  study  further  stated  that  it  would  help  streamline 
management  by  providing  a  single  appropriation  manager  vice  three 
for  each  program.  The  advantages  were  not  limited  to  the 
Department  of  Defense.  A  final  major  advantage  would  be  that  it 
would  simplify  contractor  accounting  and  cost  reporting  (8:2-3). 

The  study  also  identified  several  disadvantages.  First,  the 
contemplated  Incremental  funding  commitments  would  probably 
reduce  the  programming  flexibility  during  the  Planning, 
Programming,  and  Budgeting  System  (PPBS)  cycle.  Second, 
incremental  funding  would  reduce  Congressional  options  to 
terminate  procurements  since  full  funding  would  be  eliminated. 
Next,  an  additional  appropriation  would  add  to  budget  and 
accounting  paperwork  that  would  be  required  in  order  to 
administer  it.  Additionally,  the  establishment  of  a  new 
appropr iation  could  encourage  other  major  program  components 
which  might  claim  uniqueness  similar  to  space  systems  to  ask  for 
similar  treatment.  Finally,  it  would  reduce  the  below  threshold 
reprogramming  flexibility  (reprogramming  within  appropr iat ions) 
and  in  turn  Increase  the  use  of  Secretary  of  Defense  transfer 
authority  contained  in  the  general  provisions  of  annual 
appropriations  acts  (reprogramming  between  appropr iat ions)  (8:3). 
This  Air  Staff  study  also  identified  the  complexities  of 
implementing  any  of  the  four  basic  options.  First,  a  new 
appropr iat ion  would  present  a  selling  challenge  to  reviewers  and 
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Congrtas,  especially  in  li9ht  of  recent  Department  of  Defense 
initiatives  to  reduce  government  paperwork.  Secondly,  it  would 
require  Congressional  Subcommittee  agreement.  These  committees 
currently  have  responsibility  for  Research,  Development,  Test, 
and  Evaluation  (RDTfcE) ,  Procurement,  and  Operations  and 
Maintenance,  appropr lations  separately.  Next,  the  approval  cycle 
would  include  Department  of  Defense  and  the  Office  of  Management 
and  Budget  approval  along  with  Congressional  approval  and 
enactment  into  law.  Finally,  any  action  would  require  a 
recategor i zat ion  of  DOD  space  and  space  related  programs  (8:3-4). 

The  recommendation  selected  by  the  study  was  option  1, 
stating  that  it  would  solve  the  most  significant  problems 
previously  identified.  Option  2  was  not  selected  due  to  its 
failure  to  solve  the  "disconnect  between  different  appropriation 
periods  of  availability  and  single  contracts"  (8:4).  Option  3 
was  not  selected  because  it  failed  to  distinguish  the  9rey  area 
between  development  and  production  units.  Option  4  was  rejected 
since  it  solved  neither  of  the  problems  of  options  2  and  3  (8:4). 

Summary 

Due  to  the  increasing  role  of  the  military  uses  of  space, 
space  weapon  system  program  managers  believe  that  a  change  in  the 
current  acquisition  process  is  necessary.  Specifically,  problems 
exist  in  the  production  phase  with  the  appropriations  currently 
being  used.  The  problers  encountered  by  space  system  program 
managers  are:  the  full  funding  policy,  current  production  rates, 
the  lack  of  development  versus  production  differences,  the  number 
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of  appropriations  currently  balng  uitd,  orbital  parformanca 
tncantivaf,  high  risk  tachnology,  and  unraallatic  budgat 

ast laatas. 

Solutions  to  thasa  problaas  wara  prasantad  in  savaral 
stud i as  that  mada  racomnandat ions  to  changa  tha  currant 
acquisition  procass.  Thasa  changas  hava  baan  cantarad  on 
astablishing  a  naw  spaca  appropr iat ion  and  obtaining  incrasantal 
-funding  authority.  Nona  of  thasa  pravious  racomnandat  ions  hava 
baan  accaptad  and  probably  will  not  ba  in  tha  forasaaabla  tutura 
(O)  . 

Tha  axtansion  of  a  procurement  appropr i at  ion  to  longar  than 
thraa  yaars  has  baan  dona.  Tha  Navy  has  a  procurament 
appropr latlon,  cal  lad  'Shipbuilding  and  Conversion,  Navy"  that  is 
aval  labia  for  obligation  up  to  fiva  yaars  (11:136).  This 
appropr latlon  is  subjact  to  tha  same  Congrassional  lagislation  as 
ara  tha  Air  Forca's  procuranant  appropr i at i ons.  This  laads  to 
tha  currant  recommendat i on  at  hand  of  axtanding  tha  currant 
missile  procuramant  appropr i at i on  to  hava  a  longar  than  thraa 
yaar  obllgational  availability,  in  ordar  to  possibly  allaviata 
tha  problems  uni  qua  to  spaca  systam  program  managars. 
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III.  Methodology 


This  chapter  discustn  the  methodology  -followed  for  the 
collection  of  data  and  the  analysis  used  to  answer  the  research 
questions.  These  research  questions,  are  stated  in  Chapter  One, 
Introduction,  need  to  be  answered  in  order  to  identify  the 
variables  in  the  procurement  process  that  may  determine  if  there 
is  a  significant  difference  between  space  and  non-space  weapon 
system  procurement  that  would  impede  the  efficient  acquisition  of 
space  weapon  systems. 

This  chapter  is  divided  into  five  parts  :  justifi  cation  of 
approach.  Interview  questions,  analysis  of  data,  scope,  and 
1  imitations. 

Justification  of  Approach 

The  researcher  realized  from  previous  experience  that  a 
problem  for  program  managers  could  exist  in  the  production  phase 
of  space  weapon  systems.  Specifically,  the  three  year 
obllgational  time  availability  of  the  procurement  appropriations 
may  not  be  conducive  to  the  timely  and  efficient  acquisition  of 
space  systems.  A  literature  review  was  first  conducted  to  verify 
that  a  problem  did  exist  in  the  acquisition  of  space  weapon 
systems.  Through  the  literature  review,  the  researcher  noted 
that  a  problem  did  exist  in  the  production  phase  of  space  weapon 
system  procurement  and  that  several  suggestions  to  solve  the 
problem  were  examined)  however,  to  date,  none  of  these 
suggestions  have  been  incorporated  into  the  existing  procedures. 
The  review  also  identified  some  operational  variables  that  were 


baliavad  to  ba  inhibiting  tha  afflciant  acquisition  of  spaca 
syatams  in  tha  production  phaaa.  Thaaa  suggaationa  and 
oparati  onal  prob lama  wara  nora  fully  davalopad  in  Chaptar  2, 
Litaratura  Ravi  aw. 

Four  approachaa  wara  conaidarad  for  data  collaction.  Tha 
first  two  conaidarad  tha  usa  of  a  quaat lonai ra.  Thara  ara 
basically  two  typaa  of  quaationairaa,  cloaad  quaation  and  opan 
quastlon.  Both  of  thaaa  and  a  coabinatlon  of  tha  two  wara 
conaidarad.  Tha  cloaad  quaation  would  raquira  raapondanta  to 
chooaa  ona  of  aavaral  altarnativaa,  rating  tham  using  a  Likart 
acala.  For  axampla,  tha  Likart  acala  may  hava  a  ranga  from 
atrongly  agraa  to  strongly  dlsagraa.  Slnca  tha  litaratura 
raviaw,  aa  axpactad,  did  not  idantify  all  tha  factors  affacting 
tha  currant  acquisition  procasa,  this  approach  was  rajactad. 
Additionally,  tha  cloaad  quaation  quaationaira  was  rajactad  ainca 
appropriata  quaation*  could  not  ba  davalopad  dua  to  tha 
difficulty  aaaoclatad  with  dafining  aach  factor.  Tha  opan 
quaation  mathod  would  raquira  tha  raapondanta  to  writa-in  thalr 
own  raapanaaa.  This  typa  of  quaationaira  was  rajactad  bacauaa  of 
tha  tima  constraints  facad  by  moat  program  managara  and  tha 
probability  that  not  all  tha  information  nacaaaary  to  taat  tha 
rasaarch  hypothaaia  would  ba  racalvad.  Tha  third  mathod,  a 
combination  of  both  cloaad  and  opan  quaationa,  was  rajactad  for 
tha  aama  raaaona  juat  mantlonad.  Anothar  raaaon  for  raj  acting 
thaaa  mathoda  waa  dua  to  thair  inharant  lack  of  flaxibility.  In 
aach  of  thaaa  mathoda,  tha  raapondanta  would  anawar  tha  quaation 
only,  without  tha  raaaarchar  having  tha  opportunity  to  furthar 
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question  area ■  of  possible  interest 


Therefore,  the  approach 


chosen  as  fcha  moat  accaptabla  method  o-f  data  collaction  was  tha 
atructurad  Intarviaw. 

Thia  approach  was  aalactad  -for  aavaral  raaaona.  It 
alininatad  tha  problems  identified  with  tha  othar  thraa 
approachaa  and  tha  atructurad  quaationa  aaaurad  that  aach 
quaatlon  waa  aakad  In  tha  aame  way.  Thia  companaatad  -for  tha 
raaaarcn.r'a  lack  of  axparianca  aa  an  lntarviawar. 

Interview  Quaationa 

In  ordar  to  lnaura  currancy  concarnlng  tha  factors  lmpading 
tha  efficient  acquisition  o-f  apaca  waapon  ayatama,  paraonal 
lntarvlawa  Mara  conductad.  Aa  previously  stated,  a  atructurad 
approach  was  uaad.  Bafora  tha  lntarvlawa,  a  list  of  quaationa 
waa  praparad  baaad  on  tha  Information  galnad  from  tha  lltaratura 
rav lew  and  tha  axparianca  of  tha  rasaarchar.  Tha  quaationa  wara 
praparad  for  tha  purpoaa  of  verifying  that  this  information  waa 
still  currant  and  lncluaiva.  Thay  wara  designed  to  idantify  tha 
factors  that  wara  inhibiting  tha  afficiant  acquisition  of  apaca 
waapon  ayatama.  Tha  atructurad  approach  allowad  tha  individuals 
contactad  to  fraaly  axpraaa  thair  opinions  and  at  tha  a am a  time, 
providad  tha  rasaarchar  with  data  nacaaaary  for  statistical 
analysis.  Tha  quaationa  uaad  in  tha  intarviawa  can  ba  found  in 
Appendix  A. 

Thaaa  quaationa  providad  an  insight  into  aach  program  and 
the  problems  thay  wara  axpar ianc ing.  Tha  program  managers  wara 
also  asked  to  rata  aach  factor  in  import.....;,  using  a  Likert 
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seal*,  and  to  giva  an  ovarall  ranking.  For  tha  individual 
factors,  tha  quastion  mbs! 

Conai daring  tha  thraa  yaar  procurasant  appropriation 
limitatlona,  how  doaa  thia  -factor  rata  in  limiting  your  ability 
to  a-f-factivaly  nanaga  your  program  -for  coat,  achadula, 
parforsanca,  or  logiatic  raquiramanta? 

1  -  Extraraaly  Important 

2  -  Vary  Important 

3  -  Important 

4  -  Nautral 

5  -  Unimportant 

6  -  Vary  Unimportant 

7  -  Extramaly  Unimportant 

For  tha  ovaral 1  ranking,  tha  quaation  was: 

Again,  conaldaring  tha  thraa  yaar  procuramant  appropriation 
limltatlona,  prioritiza  aach  -factor  by  how  it  llmita  your  ability 
to  affactlvaly  managa  your  program  for  coat,  achadula, 
parformanca,  or  logiatic  raquiramanta. 

Tha  anawara  to  thaaa  quaationa  war#  uaad  to  taat  tha 
raaaarch  hypothaaia.  A  quail  tat lva  analysla  and  factor  analyaia 
war a  uaad  and  will  ba  diacuaaad  naxt. 

Analyaia  of  Data 

Two  data  analyaia  tachniquaa  wara  uaad  to  fully  anawar  tha 
raaaarch  quaationa.  Tha  firat  mathod  of  data  analyaia  uaad  waa  a 
qualltatlva  data  analyaia.  It  was  fait  that  without  thia  form  of 
data  analyaia,  aoma  information  may  hava  baan  loot.  Naxt,  in 
ordar  to  datarmina  tha  undarlying  factora,  factor  analyaia  waa 
uaad.  Tha  quaation  concarning  aach  factor’a  importanca  waa  uaad 
•*  tha  atatlstical  data  baaa.  All  of  tha  atatiatical  analyaia 
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prvwnttd  htrc  was  run  on  th*  Harris  800  conputar  ayatan  using 
th*  Statistical  Packaga  for  tha  Social  Sciences  (SPSS).  Each  of 
thasa  tachniquaa  ara  furthar  developed  in  tha  following 
paragraph*. 

Qualltatlva  Analysis.  In  tha  procass  of  a  structurad 
intarviaw,  additional  data  may  ba  prasantad  that  may  ba  of  soma 
importanca.  A  qualltatlva  analysis  was  conductad  for  aach 
individual  varlabla  in  ordar  to  dataraina  if  a  high  parcantaga  of 
program  managars  fait  strongly  on  any  particular  reason  for  tha 
variables  importance  or  any  other  comments  that  may  impact  this 
research . 

Factor  Analysis.  Factor  analysis  is  a  general  scientific 
method  for  analyzing  data  with  no  restriction  on  th*  content  of 
tha  data  (19:13).  In  general  terms,  to  factor  analyze  a  variable 
is  "to  find  a  way  in  which  th*  analyzed  variable  can  b*  expressed 
as  a  linear  combination  of  other  variables*  (14:211).  Factor 
analysis  has  many  applications  which  include:  patterns  of 
interrelationship,  data  reduction,  structure,  classification, 
scaling,  hypothesis  tasting,  data  transformation,  exploratory 
uses,  and  mapping  (13:29-32).  Th*  technique  used  for  this 
research  was  data  reduction. 

Factor  analysis  helps  the  researcher  describe  the  variation 
in  a  mass  of  data.  Th*  data  reduction  technique  factors  this 
data  into  its  basic  dimensions.  These  dimensions  "are  a  concise 
embodiment  of  th*  data  variation  in  th*  original  matrix  and  thus 
can  be  used  in  place"  of  th*  original  variables  (19:29).  In 
order  to  be  able  to  reduce  the  mass  amount  of  data,  there  must  be 


som*  variation  In  th*  data. 

Although  it  is  possible  to  factor  analyze  any  matrix,  not 
all  matrices  will  yield  useful  factors  (IS: 13).  There  must  be 
meaningful  variability  in  th*  data  for  factor  analysis  to  have 
any  value.  For  example,  if  th*  data  has  no  variation,  then  only 
on*  factor  will  be  derived.  If  th*  data  has  only  random 
variation,  then  factor  analysis  will  'delineate  only  patterns  of 
chance  covariation"  (15:13). 

Factor  analysis  is  becoming  more  widely  accepted,  especially 
as  a  data  reduction  technlquel  however,  it  is  not  without 
criticism.  Two  of  these  criticisms  need  to  be  identified  for 
this  research.  They  are  level  of  measurement  and  that  factor 
analysis  is  arbitrary  (13:17-18). 

There  are  four  traditional  level  of  measurement 
classifications:  nominal,  ordinal,  interval,  and  ratio.  Each  of 

these  are  distinguished  by  their  ordering  and  distance 
properties.  In  this  statistical  analysis,  th*  researcher  noted 
that  th*  data  to  be  used  was,  in  its  strictest  form,  an  ordinal- 
level  measurement.  In  ord 1 nal - lev* 1  measurement,  it  is  possible 
to  rank  order  the  different  categories!  however,  th*  distance 
between  these  categories  is  not  known,  even  when  numeric  values 
are  used  for  category  names.  In  th*  us*  of  Likert  scales,  th* 
ordering  is  known,  but  the  distance  between  each  category  may  not 
be  in  terms  of  fixed  and  equal  units.  The  statistical  analysis 
used  her*  requires  a  minimum  level  of  measurement  of  interval. 

The  1 nterval - 1 eve!  of  measurement  is  th*  next  highest  level  of 
measurement  that  includes  th*  properties  of  ordinal-level 
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nuurtmtnt  and  has  tha  additional  properties  of  -fixad  and  aqual 
units  between  categories.  An  assumption  is  mads  that  statistics 
originally  designed  -for  i  ntsrval  -  lsvs  1  variables  may  bs  ussd  with 
ordinal-lsvsl  measurement.  This  is  supportsd  by  several  social 
sclsntists  who  argus  that  this  is  valid  (13:276). 

Ths  sscond  criticism  was  that  'factor  analysis  is  arbitrary, 
moaning  that  different  researchers  can  obtain  dif-fsrsnt  rssults 
using  ths  sama  data  and  tochniqus.  Howsvsr ,  sines  ths  factor 
modal  ussd  in  this  rsssarch  (componsnt  factor  analysis)  is 
mathsmat leal ly  unlqus,  it  is  not  possibls  to  arrivs  at  dlffsrsnt 
rssults  for  ths  principal  componsnt  matrix  (prsssnted  in  Appsndix 
B) .  Ths  arbitrarlnsss  states  "from  ths  problsms  associatsd  with 
rotating  factors  ones  a  factor  analysis  has  bssn  complstsd* 

(IS: 18).  Rotating  adjusts  ths  factor  rssults  "to  a  bast  fit  with 
ths  ssparats  patterns  of  intsrrslat lonships*  (IS: 18).  Ths 
adjustment  technique  chosen  involves  a  subjective  determination 
by  ths  researcheri  howsvsr,  "mathematical  solutions  of  ths 
rotation  problem  and  ths  availability  of  high-speed  computers 
have  largely  dons  away  with  this  possibls  source  of 
arbitrariness”  (1S:18). 

In  order  to  accomplish  ths  data  reduction  technique  of 
factor  analysis,  a  subprogram  entitled  "factor"  of  SPSS  was  ussd. 
This  subprogram  provides  for  ssvsral  different  methods  of 
factoring.  Principal  factor!  g  without  iteration  was  used  (PA1 
in  SPSS  subprogram  factor).  This  was  chosen  with  the 
recommendation  of  faculty  experts  in  statistical  analysis  of 
Likert  scales  and  because  the  SPSS  handbook  states  that  it  is  the 
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Most  widaly  sccsptsd  msthod 


Factor  analysis  must  bs  takan  on#  stsp  furthar  by  rotating 
ths  factors  idsntifisd.  This  is  dssirabls  sines  ths  unrotatsd 
factors  "may  or  may  not  givs  us  a  msaningful  pattsrning  of 
variablss"  <13:482).  Ths  msthod  chossn  for  rotating  ths  factors 
is  cal  lad  varimax.  Ths  rsasons  for  this  choics  ars  ths  sams  as 
for  ths  msthod  of  factoring. 

Aftsr  rotating  ths  factors,  thsy  can  bs  idsntifisd  by 
dstsrmining  which  variablss  contributsd  to  sach  of  ths  factors 
using  a  factor  loading  of  .40  or  highsr.  In  ordsr  to  complsts 
ths  factor  analysis,  ths  rsssarch  nssdsd  to  indicats  whsthsr  or 
not  thsrs  wars  significant  diffsrsness  bstwssn  sach  of  ths 
idsntifisd  factors. 

A  t-tast  was  conductsd  to  dstarmins  if  significant 
diffsrsness  sxlstsd  bstwssn  sach  clustsring  or  group  providsd  by 
ths  factor  analysis.  Ths  rssults  of  ths  factor  analysis  snablsd 
ths  rsssarchsr  to  ldsntlfy  ths  original  variablss  rslatsd  to  sach 
of  ths  nsw  factors.  By  using  thsss  variablss,  a  naan  was 
sstabllshsd  for  sach  undsrlying  factor.  Ths  t-tsst  was  conductsd 
and  sines  this  rsssarch  was  concsrnsd  only  whsthsr  or  not  a 
significant  diffsrsnes  sxists,  a  two-tailsd  tsst  was  ussd  with  a 
significancs  lsvsl  of  .09. 

Scops 

Although  ths  focus  of  this  rsssarch  was  on  all  spacs 
systsms,  only  Hsadquartsrs  Spacs  Division,  Los  Angslss  Air  Fores 
Station,  Los  Angslss,  CA  was  sslsctsd  as  ths  sourcs  of  data.  Ths 


37 


r*§*»rch#r  real lzts  that  apse*  aystam  acquiaition  occura  In  othar 


gaographlcal  araaaf  howavar,  Haadquartara  Spaca  Diviaion 
conatitutaa  a  aignif  icantly  larga  portion  of  tha  total  nunbar  of 
spaca  ralatad  program  managara  that  any  raaulta  obtainad  thara 
can  ba  ganaralizad  to  all  apaca  ayatama.  Thia  la  trua  bacauaa 
Haadquartara  Spaca  Diviaion  containad  twanty  of  tha  thirty  aight 
program  alamant  codaa  liatad  aa  apaca-ralatad  programa  (8).  Tha 
raaaarchar  at  tamp  tad  to  lntarviaw  aa  many  diffarant  programa  aa 
poaalbla  with  a  goal  o-f  twanty  paraonal  intarvlawa. 

Aftar  data  col  lactlon  was  complata,  nlnataan  paraonal 
intarvlawa  wara  conductad  with  apaca-ralatad  program  managara. 
This  covarad  fourtaan  o-f  tha  twanty  Haadquartara  Spaca  Diviaion 
apaca-ralatad  program  alamant  codaa.  Tha  intarvlawa  alao  covarad 
aight  diffarant  waapon  ayatama. 

Although  no  apacific  guidallnaa  wara  uaad  -for  aalaction,  tha 
following  la  how  program  axparta  wara  aalactad.  Proapactlva 
program  offlcaa  wara  contactad  by  talaphona  and  wara  aakad  to 
particlpata  in  thia  thaaia  raaaarchl  howavar,  no  claaaifiad 
programa  wara  contactad  In  ordar  to  anaura  that  this  raaaarch 
ramaln  unclaaslf lad.  Tha  raaaarchar  raquaatad  aithar  tha  Program 
Diractor,  Daputy  Program  Dlractor,  Chiaf  of  Spaca  Sagmant,  or 
Chiaf  of  Coat  Sagmant  ba  intarviawad  from  thair  program.  Tha 
raaaarchar  attamptad  to  lntarviaw  at  laaat  ona  knowl adgaabla 
parson  from  tha  apaca  aagmant  and  tha  coat  aagmant  of  aach 
program  intarviawad.  By  doing  ao,  it  waa  fait  that  thia  would 
anabla  aach  program  to  anawar  all  tha  lntarviaw  quastlona  with 
•up-to-data*  knowladga. 
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Limitations 


This  method  of  selecting  programs  leads  to  the  first 
limitation  of  this  research.  By  using  this  method,  no  true 
randoni zat ion  of  respondents  was  established.  However,  since 
interviews  were  conducted  over  a  large  portion  of  the  population 
using  an  unbiased  method,  the  statistical  analysis  should  remain 
val id. 

Another  limitation  concerns  the  method  used  to  gather  the 
research  data.  As  discussed  earlier,  the  use  of  a  questional  re 
was  rejected  because  of  its  Inherent  lack  of  flexibility  in 
collecting  non-statistical  data.  Therefore,  the  interview  method 
was  selected  because  of  its  distinct  advantage  of  being  flexible. 
However,  one  distinct  disadvantage  of  Interviews  lies  in  the 
diversity  of  response.  Thus,  some  of  the  responses  cannot  be 
grouped  into  clear~cut  categories  from  which  general  observations 
can  be  derivedl  however,  by  using  a  qualitative  analysis,  this 
concern  should  be  minimized. 
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this  study  using  ths  msthodology  dsscrlbsd  in  Chaptsr  XII.  This 
chsptsr  Is  divldsd  Into  ths  following  parts:  rsspondsnt 
analysis,  qualltatlvs  analysis,  and  factor  analysis. 

Rsspondsnt  Analysis 

In  ordsr  to  snsurs  that  ths  Indorsation  provldsd  by  ths 
rsspondsnts  could  bs  assussd  accurats  and  corrsct  bassd  on  thsir 
broad  sxpsrisncs,  ths  first  fsw  questions  of  sach  intsrvisw  wsrs 
ussd  to  dstsrmlns  ths  knowlsdgs  bass  of  sach  rsspondsnt.  Ths 
nlnstssn  subjscts  Interviewed  wsrs  involvsd  with  all  four  arsas 
of  ths  spacs  rslatsd  acquisition  procsssi  namely,  ths  ground 
systsm,  ths  spacs  systsm,  ths  uppsr  stags,  and  ths  boostsr. 

Sines  soms  of  ths  initial  qusstions  also  dsalt  with  ths  funding 
aspsets  of  spacs  syatsn  acquisition,  program  control  psrsonnsl 
wsrs  also  includsd  in  ths  sampls  (six  of  ths  nlnstssn 
intsrvlswsd) .  Although  sxpsrisncs  in  any  acquisition  arsa  hslps 
program  managsrs  do  thsir  job  mors  sffsctivsly,  it  was  important 
to  dstsrmlns  ths  sxpsrisncs  Isvsl  of  sach  subjsct  as  a  program 
managsr  in  gsnsral  and  in  spacs  rslatsd  acquisitions  in 
particular.  Ths  nlnstssn  subjscts  collsctivsly  had  276  ysars  of 
sxpsrisncs  as  program  managsrs  and  211  ysars  of  sxpsrisncs  as 
spacs  rslatsd  program  managsrs,  an  avsrags  of  14.5  and  11.1 
ysars,  rsspsetively.  Wi 'h  this  Isvsl  of  arsa  covsrags  and 
sxpsrisncs,  ths  rssponsss  rsprsssnt  ths  knowlsdgsabis  opinions  of 
soms  ths  Air  Fores’*  most  sxpsrisncsd  program  managsrs. 


Quail  tat  1 vs  Analysis 

Although  ths  statistical  analysis  of  ths  original  variables 
is  sost  isportant  in  ldsntifylng  ths  undsrlying  factors,  sons 
information  gathsrsd  through  ths  intsrvistn  procsss  would  bs  lost 
without  qualitatlvs  analysis  of  ths  data.  Ths  qualitatlvs 
analysis  will  discuss  conwnts  on  ths  original  variabls 
catsgoriss  ussd  to  collsct  data.  Thaos  variablss  ars  dsfinsd  in 
Appsndl x  C. 

Tab Is  1 


Variabls  Ranking 


Variabls  Hsan  Rank 


Most  limiting  --  Comp  laxity  3.31 

Rsllabllity  3.90 

Lsngth  3.74 

Ossign  changss  4.26 

Inability  to  prsdlct 

launch  data  3.20 

Concurrsncy  3.42 

Launch  dalays  6.17 

Product  improvsmsnts  6.47 

Othsr  systsm  rsl lanes  0.04 

Storags  9.72 

Maintainability  9.04 

Lsast  limiting  --  Psrformancs  inesnti vss  10.39 


Prior  to  discussing  ths  individual  variabls  analysis,  it  is 
appropriats  to  provids  ths  rank  ordsrs  dsvslopsd  from  ths  final 
qusstlon  in  sach  intsrviaw.  Again,  ths  qusstion  was: 

Considsrlng  ths  thrss  ysar  procursmsnt  appropriation  limitations, 
prlorltizs  sach  factor  by  how  it  limits  your  ability  to 
sffsctivsly  manags  your  program  for  cost,  schsduls,  psrformancs, 
and  logistic  rsqul rsmsnts.  Ths  msan  rank  for  sach  variabls  was 


caleulatsd  and  ussd  to  provids  an  ovsrall  ranking  of  ths 


* 


variables.  This  ranking  is  presented  in  Table  I,  Variable 
Rankins.  Following  the  table,  each  variable  is  discussed  in  the 
same  rank  order. 


Complexity.  As  discussed  in  Chapter  2,  Literature  Review, 
space  related  program  managers  procure  their  products  in  small 
quantities.  Of  all  the  piece  parts  used,  most  space  systems  use 
less  than  twenty  percent  of  off-the-shelf  items.  The  only 
respondent  that  Identified  using  a  higher  percentage  of  off-the- 
shelf  items  was  the  program  manager  for  ground  systems  which  uses 
approximately  ninety  percent.  Since  these  space  related 
acquisitions  are  such  small  quantities,  each  unit  is  different 
and  incorporates  the  latest  technology.  One  reason  for  the  high 
degree  of  complexity,  mentioned  several  times  during  the 
interviews,  was  the  requirement  for  highly  redundant  systems. 

The  next  major  concern  was  that  of  the  highly  complex  software 
requl rements.  The  software  is  continuously  tested  and  updated, 
which  may  cause  additional  changes  to  be  made.  Program  managers 
believe  that  if  their  systems  were  not  as  complex  and  redundant, 
they  would  not  be  able  to  perform  their  missions  and  still 
maintain  a  high  degree  of  success.  This  leads  to  the  next  most 
limiting  factor,  reliability. 

Reliability.  Space  system  program  managers  measure 
reliability  using  several  different  methods.  The  goal  of  each 
program  manager  is  to  achieve  100X  system  reliability.  These 
methods  include:  measurement  from  the  piece  part  on  up,  mean 
time  between  failure  (usually  for  the  black  boxes),  design  life, 
mean  mission  duration,  and  system  availability.  The  most 
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ccmmon  1  y  uitd  was  that  of  system  availability  with  all  of  tha 
program  manager*  intarviawad  achiaving  nearly  100%.  Tha  uaar 
demand*  thia  level  o-f  reliability  for  each  different  nlaaion. 

Thla  la  achieved  by  increased  use  of  redundant  systems  a  us*  of 
software  that  can  correct  some  problems  with  predet*rmirtt^  work 
around*. 

Length.  The  complexity  and  reliability  requirements  of 
space  weapon  systems  have  contributed  to  the  increase  in  the 
length  of  system  build  times.  The  average  build  time  was  39.9 
months  per  unit.  This  does  not  include  a  on*  year  long  lead 
procurement.  The  average  build  time  take*  longer  than  the  36 
months  procurement  appropr 1 at  ion  time  limit  for  new  obligations. 
The  shortest  time  reported  was  24  months  and  the  longest,  60 
months.  All  the  program  managers  indicated  that  the  stated  build 
times  were  for  the  ideal  case,  which  seldom  occurred. 

The  above  build  times  were  for  on*  unit.  Another  problem 
arises  when  the  quantity  bought  in  a  particular  year  is  greater 
than  on*.  With  the  limited  special  equipment  and  facilities 
required,  the  second  and  subsequent  units  are  delayed  by  some 
amount  depending  on  the  resources  of  the  contractor.  This  could 
extend  the  build  time  of  these  units  to  well  beyond  the  three 
year  obligational  time  availability  of  the  missile  procurement 
appropr 1  at  ion . 

Design  Changes.  Although  space  acquisitions  have  a  long 
build  time,  the  number  of  design  changes  has  been  small.  Even 
the  design  changes  that  have  occurred  have  typically  been  a 
result  of  a  previous  launch  failure.  If  a  launch  failure  did  not 


occur,  program  managers  stated  that  only  changes  that  would 
improve  reliability  or  raduca  a  miaalon  deficiency  ara  mad a. 

Uaar  naadi,  concurrency,  and  tha  incraaaad  uaa  of  tha  space 
shuttle  ware  tha  primary  causes  of  design  changesl  however,  since 
space  systems  are  usually  procured  in  small  quantities,  these 
changes  were  incorporated  on  subsequent  buys.  Of  the  changes 
that  required  an  immediate  change,  only  four  were  reported  to 
have  been  after  the  Initial  procurement  appropriation 
availability.  Three  of  these  requests  were  funded  with  either 
expired  or  lapsed  funds,  while  one  of  these  requests  was 
redirected  to  use  current  funds  within  the  program  office. 

Launch  Prediction.  When  trying  to  maintain  a  schedule,  most 
programs  attempted  to  predict  their  launch  within  three  months. 
Any  changes  to  this  was  due  to  the  priority  of  the  program. 

Higher  priority  programs  are  able  to  *bumpa  other  programs  off 
their  launch  schedule.  A  program  manager  of  one  low  priority 
program  stated  that  he  would  be  happy  if  he  could  predict  the 
launch  date  within  a  one  year  window. 

Although  launch  date  prediction  is  an  area  of  high 
uncertainty,  each  of  the  program  managers  first  determined  their 
build  and  launch  schedule  with  the  help  of  a  standardized 
program.  In  order  to  Improve  launch  date  predictions,  the 
Aerospace  Corporation  has  developed  a  failure  prediction  process 
for  all  the  satellite  programs.  This  program,  called  the  General 
Availability  Process  (GAP),  attempts  to  incorporate  any  increases 
in  mean  mission  duration  since  the  older  satellites  are  lasting 
much  longer  than  their  design  lives.  With  the  system  performing 


44 


well  and  no  user  complaint*,  there  would  be  no  reuon  to  launch, 
thua  reducing  the  requirement  of  launching  a  new  aatellite. 

Concurrency.  All  of  the  program  manager*  interviewed 
managed  or  plan  to  manage  under  concurrency.  The  program 
managers  felt  that  they  muat  accept  the  risks  because  "we 
couldn’t  afford  the  gaps".  Applying  concurrency  resulted  in  more 
design  changes  especially  in  software!  however,  all  the  program 
managers  felt  it  was  necessary  to  meet  program  requirements.  Any 
design  changes  that  did  occur  were  not  allowed  to  delay  the 
overall  schedule. 

Launch  Delays.  The  average  number  of  delays  per  unit  was 
2.9  with  the  reasons  varying  greatly.  Most  delays  were  caused  by 
a  higher  priority  program  "bumping"  another  program  off  the 
launching  pad  or  a  change  in  requirements.  The  length  of  delay 
ranged  from  a  few  days  to  two  years  depending  on  the 
circumstances  of  the  program.  This  can  be  lengthened  by  the  need 
for  retest  after  a  certain  time  period.  This  time  period  is 
subjectively  determined  and  usually  computed  by  the  individual 
program  offices  based  on  their  requirements.  The  three  year 
procurement  appropr iation  obligatlonal  availability  is  usually 
not  a  problem  for  launch  delays  since  they  are  considered  out-of¬ 
scope  and  new  funding  would  be  required.  Any  design  changes 
occurring  during  these  delays  would  also  be  considered  out-of- 
scope. 

Product  Improvements.  Unless  the  risk  was  acceptable,  no 
changes  were  made  during  assembly  on  the  production  floor.  All 
of  the  program  managers  believed  that  pre-planned  product 


Improvements  Is  the  pref erred  approach.  Even  these  were 
incorporated  only  when  there  mould  be  no  schedule  delayl  however, 
the  changes  usually  occurred  on  the  next  quantity  buy  where  there 
would  be  no  funding  impacts. 

Other  System  Reliance.  Program  managers  of  space  related 
systems  are  highly  dependent  on  other  systems.  These  program 
managers  furnish  black  boxes  that  were  developed  by  another 
program  office,  as  Government  Furnished  Equipment  (GFE) ,  to  the 
contractor,  but  state  that  this  has  not  really  been  a  problem. 

The  real  concern  for  satellite  program  managers  is  whether  or  not 
they  will  receive  a  booster  and/or  upper  stage  on  time. 

Satellite  program  managers  are  100%  reliant  on  these  other 
programs.  The  other  program  managers  do  not  have  this  type  of 
problem. 

Storage.  In  discussing  how  storage  planning  and  budgeting 
occurred,  the  responses  were  at  both  extremes.  Some  programs, 
usually  the  launch  on  demand  programs,  had  contract  provisions 
for  storage  up  to  a  year.  Host  of  the  programs  had  contract 
options,  but  funding  was  not  a  problem  because  any  requirement  to 
store  is  considered  an  out-of-scope  change  to  the  contract  and 
current  dollars  would  be  required. 

Mai ntai nab i 1 i ty .  Space  weapon  system  program  managers  put 
little  emphasis  on  this  low  priority  area.  The  program  managers 
Interviewed  presented  no  methods  of  measuring  maintainability. 
Comments  were  restricted  to  making  the  system  serviceable  while 
on  the  ground,  but  nothing  after  launch.  Program  managers 
believe  that  with  the  high  level  of  reliability  (near  100%  system 
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availability),  thara  ia  no  naad  for  aaintainanca.  Whan  aakad  how 
tha  apaca  ahuttla  haa  affactad  thalr  maintainability 
raquiramants,  tha  atandard  raaponaa  waa  that  thay  would  ba 
looking  into  thia  araa  in  tha  naxt  ganaration  ayatama. 

Part ormanca  Incantivaa.  Whan  parfornanca  lncantivaa  wara 
first  uaad  at  Haadquartara  Spaca  Dlviaion,  only  poaltlva 
incantivaa  wara  uaad.  Program  managara  atatad  that  thay  ara  now 
moving  to  nagatlva  incantivaa  primarily  bacauaa  thay  raaliza  tha 
magnituda  of  dollars  that  ramain  comm it tad  on  tha  racorda  and 
unuaad  for  parhapa  flva  yaara  or  longar.  Thia  also  halpad  to 
raduca  thalr  unobllgatad  and  unaxpandad  funds  that  Congraaa  ia 
now  uaing  to  idantlfy  poaalbla  futura  cuta  in  funding.  This  was 
pravioualy  discuaaad  in  Chaptar  II,  Lltaratura  Raviaw,  Full 
Funding  Policy. 

Uhathar  poaltlva  or  nagativa  incantivaa  ara  uaad,  no  funding 
problama  arisa,  alnca  thia  ia  ona  araa  that  a  contlngant 
liability  can  ba  uaad.  Contlngant  llabllitlaa  allow  funding  to 
ba  sat  aalda  without  faar  of  it  baing  withdrawn  aftar  tha  initial 
thraa  yaar  obi  1 gat tonal  availability. 

Othar .  Toward  tha  and  of  aach  intarvlaw,  tha  program 
managara  wara  glvan  tha  opportunity  to  voica  any  othar  concarns 
in  this  araa.  Ona  point  that  waa  brought  out  waa  tha  fact  that 
tha  govarnaant  obligataa  too  much  monay  undar  tha  full  funding 
policy  that  will  not  ba  apant  until  tha  ayatam  la  complatad.  Tha 
programs  ablda  by  tha  full  funding  policy  and  than  taka  tha  risk 
of  futura  budgat  cuts  for  thair  lack  of  axpandlturaa. 


4  V 


Factor  Analyst* 


Ths  application  uatd  in  this  factor  analysis  was  data 
reduction.  For  a  furthar  understand  1 ng  of  factor  analysis,  tha 
raadar  should  raviaw  Chaptar  III,  Mathodology.  It  should  ba 
notad  hara  that  not  all  of  tha  analysis  is  prasantad  haral 
intaraadiata  matrices  ara  includad  in  Appandlx  B,  Statistical 
Programi  for  Factor  Analysis. 


Tab la  XI 

Matrix  of  Corralation  Coafficiants 


VI  V2 

V3 

V4 

VS 

V6 

VI 

1.0  .74 

.  28 

.  13 

.  38 

.38 

V2 

1.0 

.44 

.02 

.32 

.32 

V3 

1.0 

.08 

.43 

-.08 

V4 

1.0 

-.12 

.  17 

VS 

1.0 

.47 

V6 

1.0 

V7 

V8 

V9 

VIO 

VI 1 

V12 

VI  -  Langth 

V2  -  Launch  Pradlctlon 
V3  -  Launch  Da lays 
V4  -  Coop laxity 
VS  -  Pal  lability 
V6  -  Maintainability 


V7 

V8 

V9 

VIO 

VI 1 

V12 

.S3 

.63 

.21 

.29 

.08 

.  13 

QD 

•4 

e 

.77 

.30 

.33 

.04 

.30 

.03 

.20 

-.03 

.63 

.  13 

-.29 

.39 

.13 

-.22 

-.12 

.30 

-.02 

.07 

.33 

.11 

.39 

.  14 

-.19 

.07 

.  43 

.34 

.37 

-.24 

.17 

1.0 

.30 

-.14 

-  .02 

.30 

.24 

1.0 

-.08 

.44 

.46 

.  13 

1.0 

.20 

-.90 

.33 

1.0 

.06 

-.05 

1.0  -.44 
1.0 

V7  -  Concurrancy 
V8  -  Dasign  Changas 
V9  -  Product  Improvements 
V10  -  Othar  Systam  Ralianca 
VI 1  -  Storaga 

V12  -  Pariormanca  Incant lvas 
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Sine*  factor  analysis  la  basically  a  tachniqua  for  analyzing 
tha  interrelationships  among  the  various  initial  variables,  the 
starting  point  is  the  matrix  of  intercorrelations  among  these 
variables.  The  matrix  of  correlations  indicates  the  correlations 
of  each  variable  with  every  other  variable.  This  is  the  basic 
data  used  in  factor  analysis  and  for  this  researchl  it  is 
presented  in  Table  XI. 

This  matrix  presents  the  correlation  coefficients  between 
each  variablel  however,  since  these  relationships  are  difficult 
to  interpret  and  only  Indicates  the  relationships  between  the 
variables,  the  method  of  principal  factoring  without  iteration 
and  varimax  rotation,  described  in  Chapter  III,  Methodology,  is 
used  to  identify  the  underlying  factors. 

Table  Ill 
Rotated  Matrix 


Factor  1  Factor  2  Factor  3  Factor  4 


Length 

.391 

.762* 

.  124 

.184 

Launch  Prediction 

.  619# 

.697* 

.277 

.004 

Launch  Delays 

.  808# 

.067 

-.188 

-.089 

Complexity 

-.399 

.427# 

-.382 

.301 

Reliability 

.634* 

.040 

-.106 

.969* 

Maintalnabl 1 ity 

.099 

.232 

.310 

.  890* 

Concurrency 

-.189 

.760# 

-.168 

.018 

Design  Changes 

.412* 

.721# 

-.113 

.223 

Product  Improvements 

.093 

-.021 

.927* 

.309 

Other  System  Reliance 

.828* 

.  101 

.099 

.262 

Storage 

.099 

.314 

-.891* 

-.089 

Performance  Inc. 

-.239 

.437# 

.719* 

-.132 

#  -  indicates  significant  factor  loading 


The  varimax  rotated  factor  matrix  is  presented  in  Table  XIX. 
This  matrix  provides  factor  loadings  that  allow  the  underlying 


factor*  to  bo  idantif lad.  In  ordar  to  dataralna  the  variablaa 
contributing  to  aach  of  the  factor*,  *  factor  loading  of  .40  or 
higher  Has  used  to  deteraine  significant  loadings. 

Fro*  this  1 nf oraat ion,  the  original  tnelve  variables  have 
been  reduced  to  four  underlying  factors.  The  next  step  Has  to 
interpret  and  label  these  factors  and  then  deteraine  it  a 
significant  difference  exists  betneen  the*. 

Five  of  the  original  variables  Here  significantly  loaded  on 
factor  1.  These  original  variables  are  all  related  to  the 
prograa  uncertainties:  the  inability  to  predict  launch  dates, 
launch  delays,  reliability  constraints,  design  changes,  and  other 
systea  rel lancel  therefore  factor  1  Has  labeled  the  uncertainty 
factor.  Six  of  the  original  variables  Here  significantly  loaded 
on  factor  2,  labeled  the  schedule  factor.  These  variables  Here 
all  schedule  drivers!  the  length  of  systea  build,  launch 
prediction,  coaplexity,  concurrency,  design  changes,  and 
perforaance  incentives.  Factor  3,  labeled  perforaance  factor,  is 
significantly  loaded  nlth  three  variables:  product  iaproveaents, 
storage,  and  perforaance  incentives.  In  this  case,  storage  is 
highly  negative  in  its  relationship  Hith  the  factor |  honever,  in 
space  systeas,  as  discussed  earlier,  iaproveaents  are  aade  "up  to 
the  last  ainute*  to  laprove  perforaance.  The  fourth  factor  Has 
labeled  the  logistical  factor  since  it  Has  significantly  loaded 
Hith  the  tno  original  variables,  reliability  and  aaintainabi 1 ity. 

Although  these  four  nen  factors  account  for  approx iaately  80 
percent  of  the  variance,  any  significant  differences  betneen 
these  factors  need  to  be  Identified.  As  previously  discussed,  a 


t-tast  war.  conducted  with  a  slgnlflcanca  laval  aat  at  .05.  With 
tha  saapla  alza  of  19  casas,  a  t  valua  largar  than  2.101, 
ragardlass  of  sign,  to  ba  slgnif  leant  ly  dlffarant.  Tha  rasults 
of  thla  taat  ara  praaantad  in  Tabla  IV.  Tha  only  factor  that  Maa 
aignl-f icantly  dlffarant  Maa  tha  parforaanca  factor.  Factor  3.  It 
Maa  aignif icantly  dlffarant  froa  Factors  1  and  2,  tha  uncartainty 
and  schadula  factors. 

Tabla  IV 

t  Valuaa  BatMaan  Factors 

Factor  1  Factor  2  Factor  3  Factor  4 

Uncartainty  N/A 

Schadula  -.717  N/A 

Parformanca  -3.017*  -2.323*  N/A 

Logistic  -.489  -.333  .022  N/A 

*  -  rapraaanta  a  significant  diffaranca 

Although  a  significant  diffaranca  was  found  batMaan  tha 
parforaanca  factor  and  tha  uncartainty  and  schadula  factors,  it 
should  ba  notad  that  tha  saapla  slza  usad  hara  Mas  only  ninataan. 
This  Mould  raquira  a  larga  diffaranca  in  aaans  to  bacoaa 
significantly  dlffarant,  aspaclally  at  tha  .05  laval.  As  furthar 
rasaarch  is  conductad,  significant  diffarancas  say  ba  found 
batMaan  tha  othar  factors.  This  limitation  also  providas  this 
rasaarch  Mlth  graatar  confldanca  that  tha  significant  diffarancas 
that  Mara  found  raprasant  lagitlaata  diffarancas. 


Qualitative  va  Factor  Analyaia  Rasul ta 
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Whan  comparing  tha  -factor  analyaia  groupings  with  the  rankings 
provided  by  tha  qualitative  analysis,  tha  significant  factor 
loadings  for  each  underlying  factor  tend  to  group  together  with 
only  two  exceptions.  Factor  2  is  significantly  loaded  with  six 
of  the  varlablesl  however,  the  perforsance  incentive  variable 
does  not  group  together  in  the  qualitative  ranking.  The  other 
exception,  factor  4,  is  significantly  loaded  with  only  two  of  the 
original  variables,  reliability  and  maintainability,  which  are 
almost  at  opposite  extremes  in  this  ranking.  Possible  reasons 
for  this  were  presented  under  each  of  the  variable  discussions 
provided  earlier. 
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Conclusions  snd  Rtcowwndations 


This  chsptsr  prastnts  ths  conclusions  drawn  ■from  ths 
analysis  prasantad  in  Chaptar  IV,  Discussion  and  Findings.  In 
addition,  this  chaptar  Hill  prasant  idaas  to  improve  tha  spaca 
ralatad  program  acquisition  procaas  and  idaas  -for  furthar 
rasaarch. 

Conclusions 

This  rasaarch  identified  twelve  oparational  variables  that 
pravious  rasaarch  usad  to  dascriba  tha  problams  ancountarad  in 
spaca  ralatad  program  waapon  systam  acquisition.  Thasa  twalua 
variablas  wars  raducad  to  four  underlying  -factors.  Factor 
analysis  was  usad  to  accomplish  this  raductlon  in  factors. 

From  tha  twalva  original  variablas,  -four  undarlying  factors 
Mara  idantiflad  and  accountad  for  78.3  parcant  of  tha  varianca. 
Tha  four  factors  ara  labalad  hara  as:  factor  1,  program 
uncartaintlasl  factor  2,  schadula  drlvarsl  factor  3,  parformanca 
drivarsl  and  factor  4,  logic! t leal  drivers.  Thasa  factors,  whan 
ralatad  to  tha  conventional  acquisition  procedures,  ara 
hypothesized  as  adversely  affecting  tha  parformanca  of  program 
managers  of  spaca  weapon  systems.  This  was  a  result  of  tha  full 
funding  policy  and  tha  time  availability  for  new  obligations  on 
procurement  appropr iations. 

This  rasaarch  has  concluded  that  thasa  four  factors  ara  tha 
limiting  factors  in  spaca  waapon  systam  acquisition.  However, 
tha  personal  interviews  conducted  allowed  for  additional 
conclusions  to  be  drawn.  Program  managers  have  learned  to 
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operate  within  the*#  constraints 


They  accept,  even  if  they  -feel 


it  is  inappropriate,  the  full  funding  policy.  These  prograa 
eanagers  believe  that  the  full  funding  policy  intentions  of 
identifying  the  total  weapon  systea  cost  are  valid,  but  also 
believe  that  this  causes  other  problems.  For  example,  although  a 
program  office  obligates  funds  to  the  contract  price,  the  actual 
expenditures  will  not  occur  for  years  to  com*.  With  Congress 
looking  at  current  expenditure  rates  for  future  appropriations, 
the  Department  of  Defense  stands  to  receive  less  funding  than 
necessary  to  procure  the  system.  Program  managers  believe  that  a 
change  in  the  full  funding  policy  is  necessary  to  eliminate  this 
problem!  however,  since  a  change  is  not  in  sight,  this  research 
looked  more  closely  at  the  other  factors  that  limit  space  related 
program  managers. 

When  discussing  the  problem  of  a  three  year  time 
availability  of  the  currently  used  missile  procurement 
appropriation,  program  managers  stated  that  there  were 
inconsistencies  in  maintaining  the  full  funding  policy  after  the 
third  year.  If  the  funds  existed  within  the  expired  or  lapsed 
accounts,  approval  was  given  for  valid  requests.  However,  if  the 
funds  did  not  exist  within  these  accounts,  higher  headquarters 
directed  the  use  of  current  funds  already  available  in  the 
program  office.  This  would  be  accomplished  by  somehow  justifying 
this  change  as  an  out-of-scop*  change  to  the  contract,  thus 
requiring  current  year  funds.  In  the  specific  area  of  storage, 
if  any  was  anticipated,  it  would  be  put  into  the  contract  and 

If  storage  was  not  put  into  the 
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funds  would  not  be  required 


original  contract,  it  would  bo  conaidorod  an  out-of-scope  change 
and  curront  your  -funds  would  again  bo  usod. 

Funding  o-f  porformanco  incentives  was  novor  roally  a 
problem  -for  a  throo  yoar  constraint  on  now  obligations.  This  is 
truo  bocauso  any  known  chango,  Most  comonly  dono  for 
porforsanco  incontlvos,  to  tho  contract  boyond  tho  throo  yoar 
constraint  can  bo  cosmittod  as  a  contingont  liability.  This 
offoctivoly  rosorvos  tho  funding  requirod  tor  any  known  changos 
and  it  cannot  bo  withdrawn  from  tho  program  otfico.  Program 
managers  have  further  helped  eliminate  tho  problom  of  reserved 
funds  resulting  from  tho  full  funding  policy  requirement. 
Porformanco  incentives  wore  once  written  strictly  as  positive 
incentives.  In  this  case,  funds  provided  tor  incentives  could 
not  be  used  for  anything  else.  To  help  alleviate  this  problem, 
program  managers  are  currently  negotiating  contracts  with  only 
negative  incentives.  This  requires  no  funding  commitment  from 
the  government. 

In  answering  the  research  questions,  twelve  operational 
variables  were  used  to  indentlfy  four  underlying  factors  that  are 
affecting  the  ability  of  program  managers  to  effectively  manage. 
In  order  of  importance,  they  are:  program  uncertainties, 
schedule  drivers,  performance  drivers,  and  logistical  drivers. 

Not  all  of  these  factors  are  unique  to  space  systems!  however, 
the  most  Important  factor,  program  uncertainties,  is  especially 
important  in  space  systems.  This  research  cannot  fully  answer 
the  research  hypothesis  that  space  weapon  system  procurement  is 
not  different  that  the  procurement  of  non-space  weapon  systems 
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sine*  the  acopt  of  this  raitarch  did  not  include  comparing  those 
■factors  to  other  programs  outside  of  space  related  programs. 

Recommendations  for  Improvement 

In  the  interview  process,  program  managers  were  given  the 
opportunity  to  recommend  improvements  to  the  acquisition  process 
for  space  related  program  acquisitions.  Four  of  the  subjects 
believed  that  Incremental  funding  is  still  the  best  approach  to 
help  eliminate  the  problems  discussed.  Only  six  responded  that 
the  length  of  obllgational  availability  should  be  extended  beyond 
three  years.  Almost  half  (nine)  of  the  subjects  stated  that  no 
change  was  necessary  in  the  Initial  obllgational  availability  of 
procurement  funds.  The  reasons  stated  were:  the  drivers  that 
truely  would  constrain  the  program  managers  can  be  dealt  with  in 
contingent  liabilities!  although  a  system  may  not  be  near 
completion,  the  program  manager  has  very  little  risk  in  this  area 
by  the  end  of  the  third  year!  and  the  use  of  the  appropriate 
contract  type,  usually  fixed  price. 

In  the  production  phase  of  many  systems,  the  contract 
is  a  fixed  price  contract.  For  this  contract  type,  the 
government  obligates  the  funds  necessary  for  completion  of  the 
system  (the  contract  price)  and  lets  the  contractor  bear  the  risk 
of  a  contract  price  overrun.  No  further  fund  obligations  are 
necessary  unless  a  contract  change  is  made.  Any  changes  to  a 
fixed  price  contract  is  considered  out-of-scope  and  current  funds 


are  required. 


Recommendat  1  om  for  Further  Research 

The  program  managtra  that  war*  lntarvlawad  had  axpariancaa 
In  a  Hid*  varlaty  of  poaltlona  in  spaca  and  non-apaca  waapon 
ays tarns.  Although  tha  factors  limiting  program  managars  of  spaca 
ralatad  waapon  systams  wars  idantifiad  here,  ona  logical  follow- 
on  rasaarch  would  ba  to  usa  thasa  factors  to  examine  and  compara 
spaca  and  non-spaca  waapon  systam  procuramant. 

In  tha  studlas  includad  in  tha  litaratura  raviaw,  tha 
racommandat ion  was  mada  to  davalop  a  naw  spaca  appropr 1  at  ion  and 
to  hava  it  incramantal ly  fundad.  Tha  ltams  to  ba  includad  in 
this  appropr i at  ion  wars  well  defined!  however,  tha  actual  process 
and  tha  idant it  lent  ion  of  any  secondary  problems  ware  not 
idantifiad.  This  would  ba  a  second  future  rasaarch  topic. 


Appendix  A 


Interview  Questions 


General  Information: 

What  la  your  experience  level  aa  a  program  manager? 

What  la  your  experience  level  in  apace  related  ayatema? 
What  la  your  current  job  title? 

Length: 

How  long  doea  it  take  to  build  your  ayatem? 

Inability  to  predict  launch  date: 

When  budgeting  for  your  ayatem,  how  well  of  an  idea  do  you 
have  for  an  expected  launch  date? 

-  within  1  month 
within  3  month* 
within  6  month* 
within  1  year 

Launch  Delay*: 

How  many  time*  do  you  have  a  launch  delay  for  each  unit? 
How  long  la  the  average  delay? 

Are  theae  directed  delay*? 

Waa  it  a  government  delay? 

Waa  it  a  contractor  delay? 

-  Are  you  in  a  high  priority  program? 

PMD  priority 
Claaalfied 

-  Are  you  a  launch-on-demand  program? 

Complexity: 

What  percentage  of  your  ayatem  uaea  of f -the-ahel f  item*? 
veraua  atate-of -the-ar t? 

-  Are  you  required  to  do  ao? 
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Reliability 


How  do  you  measure  system  reliability? 

With  the  high  complexity  of  space  systems,  what  level  of 
reliability  do  you  try  to  achieve? 

What  level  o-f  reliability  are  you  required  to  have? 

Has  the  Space  Shuttle  affected  your  reliability 
requirements? 

Maintainabl 1  tty: 

How  do  you  measure  system  maintainability? 

What  level  of  maintainability  do  you  try  to  achieve? 

What  level  of  maintainability  are  you  required  to 
have? 

Has  the  8pace  Shuttle  affected  your  maintainability 
requ 1 r ements? 

Concurrency: 

Did  you  manage  under  concurrency? 

What  kind  of  problems  did  this  cause,  if  any? 
more  design  changes? 

Design  changes: 

How  many  design  changes  per  unit  have  you  had  since  entering 
the  production  phase? 

Did  these  changes  occur  after  fund  expiration? 
approximately  how  many? 

Were  these  within  your  control? 

Contractor,  SPO,  or  PHD  directed  <%  for  each)? 

-  Did  user  need? 

Did  concurrency  cause? 

Did  RWD  satellite  demand  need  tor  change? 
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Product  improvements: 

How  were  these  improvements  incorporated  Into  the  system? 

in  new  buys  (pre-planned) ? 
incorporate  on  floor? 

Other  system  reliance: 

How  reliant  on  other  systems  is  your  program? 

Need  tor  launch  vehicle 

Need  for  advance  space  systems  developed  elsewhere 
Need  for  GFP  (black  boxes) 

Storage: 

How  do  you  plan/budget  for  storage  requirements? 

Performance  incentives: 

What  type  of  performance  incentives  do  you  pi an /budget  for? 

Are  they  due  after  initial  fund  obligational 
availability? 

Other: 

Does  a  three  year  obligational  period  for  the  procurement 
appropr iatlon  constrain  you  in  any  other  way  not 
previously  discussed?  How? 

Working  alternatives: 

What  alternatives  do  you  currently  use  to  avoid  the  fund 
obligational  time  period  constraint? 

Do  you  compromise  other  factors? 

How  effective  are  these  alternatives? 

How  many  days  does  it  take? 

What  resources  are  tied  up  in  order  to  do  this? 

Would  changing  the  obligational  time  availability 
period  substantially  change  the  need  for  these 
alternatives? 


Improvamanta 


How  would  changing  tha  initial  obligatlonal  availability 
tima  pariod  lmprova  your  a44act i vanaaa  in  Managing  your 
program? 


Changa 

Changa 

Changa 


to  4  yaari? 
to  9  yaara? 
to  Mora  than  9  yaars? 


Ovaral 1  rating: 

1  -  blggaat  problam 

2  -  sacond  blggaat  problam 


Langth 

Inability  to  pradict  launch  data 

Launch  dalaya 

Comp laxity 

Ral lability 

Malntalnabl 1 ity 

Concurrancy 

Daaign  changaa 

Product  improvamanta 

Othar  ayatam  ralianca 

Storaga 

Parformanca  incant lvaa 
Othar  iplaaaa  ba  apacltic) 

Othar  (plaaaa  ba  apacitic) 

Othar  iplaaaa  ba  apaciflc) 
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Individual  Factors 


Considering  tha  thraa  year  procuramant  appropr iation 
liaitationa,  how  doaa  this  -factor  rata  in  Halting  your  ability 
to  effectively  manage  your  program  for  cost,  schedule, 
performance,  or  logistic  requirements? 

1  -  Extremely  Important 

2  -  Very  Important 

3  -  Important 

4  -  Neutral 

3  -  Unimportant 

6  -  Very  Unimportant 

7  -  Extremely  Unimportant 


Overall  Rating: 

Again,  considering  the  three  year  procurement  appropr iat ion 
limitations,  prloritixe  each  factor  by  horn  it  limits  your  ability 
to  effectively  manage  your  program  for  cost,  schedule, 
performance,  or  logistic  requirements. 
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Appendix  B 


Statistical  Program  -for  Factor  Analysis 


RUN  NAME 
PRINT  BACK 
VARIABLE  LIST 
INPUT  MEDIUM 
INPUT  FORMAT 
N  OF  CASES 
VAR  LABELS 


FACTOR 


THESIS  STATS 
CONTROL 
VI  TO  V12 
CARD 

FIXED <12F1) 

19 

VI , LENGTH/ V2, LCHPRE/V3, LCHDEL/V4 , COMPLEX/ 

V3, RELI A/VA, MAINTAIN/V7, CONCUR/ VS, DSGNCHG/ 

V9 , PROD I MP / VI O , OTHREL / VI 1 , STORAGE / VI 2 , PERF INC/ 
VARIABLES  -  VI  TO  V12/ 

TYPE  -  PA1 / 

ROTATE  -  VAR I MAX/ 


READ  INPUT  DATA 

333224333333 

233324233333 

333324333333 

233234233333 

333234233333 

333234333333 

333234333333 

344233333334 

233224233333 

233324333334 

221224333234 

223323332292 

223334323333 

339334333333 

112213213123 

332324333133 

332324333234 

332324333234 

333324333333 

END  INPUT  DATA 

FINISH 
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,V-.v, 

d  \  *  T 

.2  A. 


Principal  Component  Matrix 


actor 

Eigenvalue 

Pet  of  Var 

Cum  Pet 

1 

3 . 82888 

31.9 

31.9 

2 

2.66339 

22.2 

34.1 

3 

1.86969 

13.3 

69.6 

4 

1.03381 

8.6 

78.3 

9 

. 90933 

7.3 

85.8 

6 

. 70020 

9.8 

91.6 

7 

. 32307 

4.4 

96.0 

8 

. 28069 

2.3 

98.4 

9 

.11077 

0.9 

99.3 

io 

. 06236 

0.5 

99.8 

11 

.01832 

0.2 

100.0 

12 

. 00535 

0.0 

100.0 

Orthogonal  Matrix 

Communal  1 ty 

VI 

- 

Length 

.734 

V2 

- 

Launch  Prediction 

.892 

V3 

- 

Launch  Delays 

.700 

V4 

- 

Complexity 

.345 

V3 

- 

Rel lability 

.738 

V6 

- 

Malntainabl 1 ity 

.931 

V7 

- 

Concurrency 

.641 

ve 

- 

Design  Change* 

.732 

V9 

- 

Product  Improvement* 

.961 

VIO 

- 

Other  System  Reliance 

.768 

VI 1 

- 

Storage 

.910 

V12 

_ 

Performance  Incentives 

.781 

Appendix  C 


Glossary  of  Variables  and  Key  Terms 


Var 1 ab 1 es 

Complexity:  the  type  and  level  of  personnel  skills  required  and 

the  tools,  equipment,  and  facilities  required  in  determinin9 
the  levels  of  maintenance  and  modification. 

Concurrency:  the  simultaneous  addressing  of  the  problems  of 

training  for,  logistical ly  supporting,  and  eventually 
operationally  employing  a  system  by  the  coordinated  effort 
of  assigned  personnel  throughout  the  definition  and  the 
acquisition  phases  of  the  system  program.  This  is  most 
often  done  during  the  full  scale  development  and 
production  phases. 

Design  Changes:  any  change  in  design,  plan,  or  drawing  that 
affects  the  configuration  and/or  mechanics  of  a  part, 
assembly,  component,  or  end  item. 

Inability  to  Predict  Launch  Date:  the  probability  that  the 
launch  date  set  in  the  original  schedule  will  change. 

Launch  Delays:  the  number  and  length  of  launch  delays  per  unit. 

Length:  the  total  system  build  time  from  contract  award  to 

delivery.  This  does  not  include  any  advance  buy  time. 

Maintainability:  a  characteristic  of  design  and  installation 

expressed  as  the  probability  that  an  item  will  be  restored 
to  a  specified  condition  within  a  given  period  of  time  when 
maintenance  is  performed  using  prescribed  procedures  and 
resources. 

Other  System  Reliance:  the  type  and  percentage  of  reliance  on 


SS 


other  lyittm  programs  that  ia  raqulrad  by  a  specific  ayatam 
to  maat  mission  raqu i rmnta. 

Performance  Incentives:  a  mat hod  uatd  to  motivata  tha  contractor 
In  calculabla  monatary  tarns  to  turn  out  a  product  that 
maats  significantly  advancad  parformanca  goals. 

Product  Improvements:  tha  mathod  of  incorporating  product 

improvamantsi  althar  immadiataly  on  tha  production  lina  or 
in  a  pra-plannad  product  lsprovanant  program. 

Raliability:  tha  probability  that  tha  natarial/s/stan  Mill 

perform  its  intended  function  for  a  specified  period  of 
time  under  stated  conditions. 

Storage:  tha  keeping  or  placing  of  property  in  a  warehouse, 

shad,  open  area,  or  other  designated  facility. 

Kay  Terms 

Acquisition:  tha  process  of  planning,  designing,  producing,  and 

distributing  a  weapon  system.  This  includes  the  conceptual, 
validation,  full  scale  development,  production,  and 
deployment/operational  phases  of  the  weapon  system. 

Advance  Buy  <Long  Lead  Procurement > :  procurement  to  provide  for 
components  that  require  a  longer  lead  time  than  the  system 
of  which  they  are  a  part. 

Appropr i at  ions:  an  author 1 zat ion  by  an  Act  of  Congress  to  incur 
obligations  for  specified  purposes  and  to  make  disbursements 
out  of  the  Treasury. 

Authorizations:  an  Act  of  Congress  that  sets  upper  limits  of 

funding  for  specified  purposes. 
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Communal i ty:  tha  proportion  of  tha  total  variation  in  each 
var labia  explained  by  all  tha  factor!  uaad.  It  ia  tha 
aquarad  multipla  corralation  between  tha  variabla  and  tha 
factors. 

Continuant  Liability:  funds  aat  aaida  to  provlda  tor  un-foraaaan 
expenditures  or  for  anticipatad  axpandituraa  of  an  uncartaln 
amount . 

Contract  Option!  a  unilataral  right  by  which,  for  a  apacifiad 
tlma,  tha  Oovarnnant  may  alact  to  purchaaa  additional 
supplies  or  aervicea. 

Eigenvalues!  aach  conponant'a  total  varianca  accountad  for  by 
tha  factor. 

Explrad  Appropriation!  an  account  that  ia  no  longar  aval  labia 
for  obligation  but  ia  atilt  available  for  dlaburaamant  to 
liquidate  existing  obligations. 

Full  Funding:  tha  policy  of  funding  tha  total  coat  of  an  and 

item  of  material  to  be  procured  at  tha  time  it  ia  authorized 
to  be  initiated. 

Incremental  Funding!  tha  citation  of  funda  on  a  contract  in  an 

amount  necessary  to  continue  tha  effort  for  one  fiscal  year. 

Lapsed  Funds!  funds  in  an  account  that  ia  no  longar  available 
for  payment  of  obligations.  The  unliquidated  obligations 
are  tranafarrad  to  tha  successor  *M*  account.  This  closing 
normally  will  be  accomplished  two  years  after  tha 
appropr i at  ion  has  expired. 

Negative  Incentives:  a  type  of  performance  incentive  that 

requires  no  additional  funding  by  tha  government.  If  tha 


system  does  not  meet  ths  contract  provisions,  ths  contract 
provides  a  monetary  payment  to  the  government. 

Obligation:  a  legal  requirement  lor  disbursement  of  funds  based 

on  orders  placed,  contracts  awarded,  services  received  or 
other  contractual  documents. 

Operational  Indices:  the  variables  used  to  indicate  the  presence 
of  one  or  more  underlying  factors  when  conducting  factor 
analysis. 

Orthogonal  Rotation:  a  method  used  in  factor  analysis  to 
identify  independent  factors. 

Out-of -Scope:  a  change  to  the  system  that  was  not  in  the 

original  contract.  This  usually  requires  additional  funding 
that  must  come  from  current  appropriations. 

Positive  Incentives:  a  type  of  performance  incentive  that  the 
government  would  require  additional  funds  to  pay  the 
contractor  after  the  system  had  met  contract  provisions. 

Principal  Components:  in  factor  analysis,  a  variable  that  can  be 
decomposed  into  n  components  and  predicted  exactly  from 
these  components. 

Procurement:  the  process  of  obtaining  personnel,  services, 

supplies,  or  equipment. 

Reprogrammi ng:  an  adjustment  to  a  previously  established  program 

in  order  to  meet  the  required  mission  outlined  by  higher 
headquarters  in  current  and/or  prior  years. 

Work  Arounds:  a  secondary  method  of  making  the  system  or  process 
capable  of  working. 
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availability  of  procurement  funds)  was  not  optimal,  it  was 
acceptable.  Program  managers  of  space  weapon  systems  have 
demonstrated  this  by  adapting  their  methods  to  operate  within 
this  time  limit.  The  full  funding  policy  constraint,  however, 
continues  to  be  a  problem,  and  should  be  reviewed. 
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